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Evaporation 40,000 Ibs/hr., 
Steam Pressure 670 Ibs. p.s.i., 


Steam Temperature 860°F 


Contract includes coal and ash handling plant, 
bunkers, water treatment plant, boiler house pipework 
and other ancillary equipment. 


Consultants: Associated Electrical Industries Ltd. 


lh, y bj, LONDON: Dunster House, Mark Lane, E.C.3. 
MANCHESTER : 8 King Street, 2. 
MM a OUTIL LLL GLASGOW : 116 Hope Street, C.2. 


CLARKE, CHAPMAN & COMPANY LIMITED. Victoria Works + Gateshead, 8 » Co. Durham > 
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ENGINEERING FOR 
Steelworks 


The Construction Division of Davy and United Engineering Company Limited 
offers an overall engineering service to any steel maker planning a 
development project. Whether these plans cover the remodelling 

of an existing plant, the addition of new productive departments 

or even the layout and construction of a complete steelworks, 

Davy-United Construction’s division will engineer the entire project, 
co-ordinate the supply of all equipment involved and 

assume full responsibility for the whole job. Alternatively, 

the division will undertake any part of a scheme in 

conjunction with the customer’s own development engineers. 


ISSUED BY THE CONSTRUCTION DIVISION OF— 
DAVY AND UNITED ENGINEERING COMPANY LIMITED, SHEFFIELD, ENGLAND 334/DU 
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GLENFIELD 
EQUIPMENT 





Glenfield products include a great variety of Valves and Sluices for flow 
control purposes in the various parts of the works; and Micro-straining 


plant for the final purification of effluent at economic cost. 





Illustrated are electrically-operated sluice and multi-disk check valves 
in the pumping station of an English works, and hand-actuated single- 


faced sluices and sluice valves installed in a Scottish plant. 





KENNEDY. LIMITED IES | 





Head Office and Works: 
KILMARNOCK SCOTLAND 
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Kani gen ala 


non-porous corrosion-resistant 


plate gives complete uniform 








coverage even to the 

most intricately om “ath 
shaped parts. 

Thickness can be controlled 


to fine limits. Being chemically ) 
deposited Kanigen can E 


practically all metals 





in commercial use. It can 
also be applied to 


non-conductors 


such as plastics and ceramics 


ox 





Approved under DTD 900/4505 and ARB A1/5112/57. Already widely used 
throughout industry including aircraft and nuclear applications. Kanigen 
is the registered trade mark of Albright & Wilson (Mfg) Ltd. 


For full information write to: 


ALBRIGHT & WILSON (MFG) LTD 


Kanigen Department (EG) 
1 KNIGHTSBRIDGE GREEN - LONDONSW1 - TEL: KENSINGTON 3422 
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Forged Steel Reinforcement Gas Duct Rings 


As machined prior to installa- 
tion 98” o/d, 68” i/d, overall 
width 24” (by courtesy of 
Whessoe Ltd.) 


As forged and heat treated 
101° o/d, 65” i/d, overall 
width 27° (by courtesy of 
Whessoe Ltd.) 


As machined prior to installa- 
tion for 3’ 3” bore inlet duct and 
duct erection opening for heat 
exchangers (by courtesy of Inter- 
national Combustion Group) 


For Spherical and 
Cylindrical Vessels as supplied{for the above 
NUCLEAR POWER PLANTS 


Material B.S. 1503/151-1950, grade B, having excellent welding properties[with 
Charpy V notch impact results of 25 ft. lb. average at—10°C. 


tee 
Seeree 





Ses 
eee 
see 
ses 
os 


The Darlington Forge Ltd DARLINGTON 


ooo 











hd ane cea 





i 
§ 
f 
¥ 
; 


8 July 1960 


Vol. 190 No. 4916 


Founded in 1866 




















ENGINEERING 


‘PUBLISHED EVERY FRIDAY 





36 Bedford Street London WC2 England 


Contents 


Telephone : Temple Bar 3663 





61 


38 


ae 


47 


54 


Subscription Rates: Editorial page 72 


New Directions in Metalworking Practice 
Machine Tool Rigidity and Vibration 


By H. Eddowes 
Developments in High Speed Machining 
By R. N. Cook 
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Apply Zinc Coating over Mill-Scale, 
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Dimension for Printed Circuits, Solvent- 
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International Machine Tool Exhibition—London 
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Drill, Marking Machine, 17 in Lathe, 
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Rick-HYDRAULIC MACHINE TOOLS 
Unsurpassed for riveting, flanging, forming, or any purpose for which 
heavy plates, sections etc., have to be manipulated and formed. 


RICE & CO. qeens) LTD. 


HYDRAULIC ENGINEERS 
LEEDS, ENGLAND 


Telegrams: “PRESS, LEEDS” Telephone: 75305 
Code: ABC, 5th and 6th Editions 





% Hydraulic Flanging 
Makers of: PUMPS, ACCUMULATORS, For LOCOMOTIVE BUILDERS, Press for Boller and 


RIVETERS, PRESSES, FOR FLANGING RAILWAY WAGON MAKERS, Tank end Plates. 
BENDING AND STRAIGHTENING, BOILERMAKERS, SHIPBUILDERS, Several sizes. Any 
DEEP PRESSING, LEAD PIPE TANK & GAS-HOLDER MAKERS _— 
EXTRUSION, BALING STEEL SCRAP, CONSTRUCTIONAL ENGINEERS, 
WOOL, COTTON, Etc. RAILWAYS, DOCKS, STEELWORKS, Etc. 
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SINCE 1921 


Deflection Tolerance t+ -00075 


aps SONY 


% 
Spain 


Meticulously produced to the most rigid specifications 
for a world-famous concern, this precision spring 
purpose-made by Riley has to meet precise linear 
dimensions under varying loads, with tolerances as 
low as + 00075". 

Such accuracy can only be achieved under the most 
carefully controlled manufacturing conditions. Every 
spring is tested (in most cases under actual working 
conditions and temperature) to the highest standards 
—Riley standards—which ensure a product of the 
finest uniform quality. 

Springs by Riley are famous throughout the world 
wherever the ultimate in precision is the only ac- 
ceptable qualification. Many try to reach these high 
standards, but few approach them. 





& 


There are no finer springs than Springs by 





ROBERT RILEY LTD., MILKSTONE SPRING WORKS, ROCHDALE, Tel: ROCHDALE 2237 (5 lines), Grams : ‘RILOSPRING? Rochdale Telex 63-151 
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EDUCATIONAL 





THE COLLEGE OF AERONAUTICS 


One-Year Post-Graduate Courses in 


} 
| 


PRECISION ENGINEERING 
PRODUCTION ENGINEERING | 


Applications are invited from GRADUATE | 
ENGINEERS who wish to investigate the scientific 
principles applicable to the control of high precision 
manufacturing processes. The course offered con- 
sists of three terms in residence extending from | 
10th OCTOBER, 1960, to 7th JULY, 1961. In 
addition to lectures and laboratory work, students 
will write a thesis on a subject associated with 
precision engineering and, in approved cases, of | 
direct interest to the firm sponsoring the student. 

A parallel one-year course is also provided for 
students wishing to study the broader aspects of 
Production Engineering and Management. 

Students who successfully complete either of the | 
above courses will be awarded the Diploma of | 
Advanced Engineering (D.A.E.). 

Further information and forms of application | 
may be obtained from THE WARDEN, THE | 
COLLEGE OF pmeena’ TICS, C RANFIEL D, 
BLETCHLEY, BUCK C 481) 


| 


ENGINEERING COURSES BY POST 
A.M.L.MECH.E., CITY & GUILDS, ETC., and | 
many practic. val training courses in Mechanical, Motor | j 
and Electrical work. No books to buy. —Write for | | 


FREE Prospectus stating subject to LC.5., INTER. | 
TEXT me SE, PARKGATE ROAD (DEPT. By" 
LONDON, 


8.W.11 | 





TENDERS | 

| 

sen 

THE DIRECTOR GENERAL, INDIA STORE| 
DEPARTMENT, GOVERNMENT BUILDING, 


BROMYARD AVENUE, ACTON, LONDON, W.3, | 
invites TENDERS for the supply of:— | 
20022/60/MISC/HAL.2 

“ FRICTION SCREW PRESS—500 TON CAPA- 

CITY, 13 in. STROKE—1 OFF.” 

The tender forms with Schedules and spect: | 
tions which are returnable on MONDAY, 22nd 
AUGUST, 1960, may be obtained from the above | 
Office (C.D.N, Branch) on payment of a fee of ten | 
shillings (not returnable) for each tender. | 

The applications for tenders should clearly state | 
the above reference number. C 501 | 


GENERAL, INDIA STORE 
DEPARTMENT, GOVERNMENT BUILDING, 
BROMYARD AVENUE, ACTON, LONDON, W.3, 
invites TENDERS for the supply of: 
20021 /60/MISC/HAL. | 
“HYDRAULIC PRESS—150 TONS--20 in. | 
STROKE—1 NO.’ 
The tender forms with Schedules and A ae 
tions which are returnable on MONDAY, 22nd) 
AUGUST, 1960, may be obtained from the above | 
office (CND Branch) on payment of a fee of ten | 
shillings (not returnable) for each tender. | 
The applications for tenders should clearly ~— 
the above reference number. C i 


THE DIRECTOR 


"| 
FEDERATION OF MALAYA 
CAMERON HIGHLANDS SCHEME } 
CONTRACT No. 11 
Tenders are invited on behalf of the Central 
Electricity Board of the Federation of 
Malaya, for the supply of a special 110 ton 
railway wagon. 


A short precis describing the type a 
wagon and contractural requirements ma 
be had on application to Messrs. Freese, 
Cardew & Rider, 8, 10 and 12, Queen Anne's 
Gate, London, 8.W.1. 


Tender documents, which will be avail- 
able from 18th July, 1960, and returnable 
by 29th August, 1960, may be obtained 
from the same address upon application 
by bona fide Tenderers only. 


The Central Electricity Board do not 
bind themselves to accept the lowest or any 
Tender, nor will they be responsible for 
any costs incurred by Tenderers in making 
their Tender. C 523 


ABERDEEN HARBOUR 
SALE OF PONTOON DOCK NO. 3 


TENDERS are invited for the purchase, demolition 
and removal of a steel floating dock, 5,350 tons lifting 
capacity as lying at Aberdeen. Inspection by 
arrangement. 

Forms of Tender, Conditions of Sale and further 
particulars may be obtained from the undersigned, 
with whom —, tenders marked “ Pontoon 
Dock " should be not later than 12 NOON 
on TU mney, ay AUGUST, 1960. 

ORMAN R. BEATTIE 
GENERAL MANAGER AND SECRETARY. 
HARBOUR OFFICE 
16, REGENT Quay, 


|; THE DIRECTOR GENERAL, 
DEPARTMENT, GOV 


| BROMYARD AVENUE, ACTON, LONDON, W 


| invites TENDERS for the su of :— 
| TENDER REF. NO. | pale ae B/HAL 





ABERDEEN. 


30th JUNE, 1960. C 515 





INDIA STORE 
ERNMENT BUILDING, 


“HEAVY DUTY HYDRAULIC MIGH SPEED 
SHAPING MACHINES—39} in. STROKE, 

334 in. MAX. PLANING WIDTH—2 NOS 
The tender forms with Schedule and Specifica- 
| tions which are returnable on 4th AUGUST, 1960, 
may be obtained from the above office (Co-Ordina- 
tion Branch) on payment of a fee of 10s. (not refund- 


able) for each tender. | 


Please quote the above reference number. C 499 


DIRECTOR GENERAL, INDIA STORE 
| DEPARTMENT, GOVERNMENT BU ~ e 
| BROMYARD AVENUE, ACTON, LONDON, 
invites TENDERS for the —_ 

TENDER REF. NO. | Mit eas 

“UNIVERSAL DIAL TYPE MILLING 
MACHINES:—TABLE 68} in. by 15: Ga., 
a 34 in. by 12 in. by 19 in—TWO 
( 


THE 


The Tender forms with Schedule and Specifica- 
| tions which are returnable on 4.8.1960 may be 
obtained from the above Office (Co-Ordination 
Branch) on payment of a fee of 10s. (not refundable) 
for each tender. 

Please quote the above reference number. 


C 483 


CONSULTANTS & 
EXPERIMENTAL 

WORK 

ACLOQUE (METALLURGISTS) LTD. 


SPECIALISTS FOR THE MECHANICAL 
TESTING ey ANALYSIS OF ALL 
METALLIC MATERIALS 
rere S ANALYSIS OvDS. APPROV 











ALD. AR. YDS APPROVED 

ACLOQUE (METALLURGISTS) LTD 

VICTORIA STREET 

ye a Abbey 1481. G 887 | 
PROTOTYPES 

EXTREMELY ACCURATE 
PLATE CAMS 
ELECTRONICALLY 


CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1. 
CAN 4244/5/6 


“ Wilmaket, Nordo, London’’ 


Telegrams : 
G 878 











FOR SALE 
OR HIRE 








REBUILT WARD, HAGGAS & SMITH PLAN- 
ING MACHINE, capacity 8 ft. by 2 ft. 4 in. by 


2 ft. 6 in. 

NEW PLANERS (HUDDERSFIELD), 10 ft. 
by 3 ft. by 3 ft. capacit Variable s Worm 
Reduction Gear Type Planing , Lanca- 
shire Drive. 

BUTLER io FT. BY 3 FT. 6 IN. BY 3 FT. 6 IN. 
SPIRAL DRIVE PLANING MACHINE. 


THOS. W. WARD LTD. 


ALBION WORKS SHEFFIELD 
"Phone: 26311 
Remember — Ward's might have it/ 
C 488 








CONSULTANTS - 
FOR SALE OR HIRE - 


SALE AND VALUATIONS - 


Lines average 6 words—!2 lines 





ADVERTISEMENT RATES 
TRADE AND TECHNICAL SECTION 
BUSINESS OPPORTUNITIES - 
EDUCATIONAL - 
PATENTS * 
TENDERS - 


4s. per line (minimum charge |6s.) single column inch rate 48s. 


SERIES DISCOUNT—S per cent. on 6 insertions, 10 per cent. on 13, 15 per cent. on 26 


DISPLAY AND ILLUSTRATED layouts are accepted 
COPY DATE—first post Monday 


REDUCED RATES for quarter, half and full pages—apply to ‘Engineering’ Dept. C. A. for full 
information, and details of advertisements layout service. 


CAPACITY 
EXPERIMENTAL WORK 
PUBLICATIONS 

TO LET + WANTED 


to the inch. Box number: 2s. 








PRATT OPEN ENDED GUILLOTINE 
SHEARING MACHINE. Motorised for 
400/440/3/50 supply. Capacity 6 ft. by 4 in. | 
With automatic hold-down and front, back and | 


wD 


RAILS FOR SALE 


100 TONS NEW SLIGHTLY DEFECTIVE 
8.H. RAILS, 95 att oe ft. 
BY tees SLIGHTLY DEFECTIVE F.B. 





PELS iL STEEL DOUB ILE ENDED ANGLE | na 
109 lb. yard. Chiefly 60 ft. lengths. 
AND TEE IRON CROPPING MACHINE. | 1004 TONS GOOD SECONDHAND 8.H. 
Motorised for 400/440/3/50 supply. Crope angles; RAI So/es Ib. yard, B.S. Section. Chiefly 6oft. 
7 in. by 7 in. by 2 in. Tees 6% in. by aS by |100 TONS SECONDHAND BULL HEAD 
2 in., = tee —. and on the bevel. ae ores lb. yard. C 44 ft. 6in. hs. 
approximately 75 TONS NEW PER FECT F.8. RAILS, 75 ib. 
LEE & CRABTREE. ‘pousLe SIDED PRESS ot R.BS. © 40 ft. lengths. sp 
BRAKE. Motorised for 400/3/50 suppl 1500 TONS. srock RUSTY F.B. RAILS, 
gr a capacity 12 ft. by 12 s.w.g. ae a” a. . 
by: 3 ‘te o. oF ul = oan tit a approxi- ons” New — A Y DEFECTIVE 
e a vised B.S. Sec 
BARHS ren ENDED GUILLOTINE aang * 09 
RING. "MAC Motorised for NS $teSuane £0. . RAILS, about 
10/8/80 supply. with ¢o a. sheet hold- et ard. 24 ft., 2 
down and justable front, back and side gauges. | 69 TO S SECONDHAND COACH SCREWS, 
pn car 5 = Bal 4 ft. by & in. eight oat a su is — wg attern. 
approximately ewt aoe 5 b in., 
BESCO MOTOR DRIVEN ROTARY! New wo’ ns Ady 


THROATLESS SHEARING MACHINE 
For cutting straight or irregular shapes from 
sheets of any length or width. Capacity 12 s.w.g. 
mild steel. Diameter of cutters 3f in. Motorised 
for 400/440/3/50 supply. Weight approximately | 


seico TYPE DG MOTORISED NIBBLING 
MACHINE, on cast iron stand. Motorised for 
400/440/3/50. With circle cutting device for 
handling circles up to 48 in. diameter. oe gy 4 
mild A mage thickness. — speed 3 

eight approx. 14 cw 

PELS "TYPE 30 paveek ENDED, DOUBLE 
GEARED, UNIVERSAL PUN CHING, 
SHEARING AND SECTION CROPPING 
MACHINE. Steel plate frame construction. 
Motorised for 400/3/50 supply. Punches holes 


up to 1% in. diameter. ickness of plate 
ag ee 1% in. Crops up to 4§ in. by 1a in. 
lat 


Photographs of the above are available. 
Very favourable Hire Purchase terms can be 
obtained. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD. 


359-361, EUSTON ROAD, 
LONDON, N.W.1 


Telephone: EUSton (681-8771. 
And a 
LANSDOWNE HOUSE, i, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8. G 876 


| 
| 


150 H.P. FOWLER DIESEL MECHANICAL | 
LOCOMOTIVE FOR 4 FT. 8} IN. GAUGE. 
SS oe new. £5000. 


ABELSON” 
SHELDON, 


eNoiNmMny) LIMITED, 


ne 
BIRMIN G : SHEIdon 2424, 


LATTICE —. ERECTION MASTS 
and heavy), 30ft. to 150ft. for immediate % 
ae ELLMAN'S ‘21, i T HOUSE, GROS- 
VENOR PLACE, 8.W.1 G72 


STEEL FRAMED BUILDINGS for sale, 8 ft. to 
400 ft. clear width, as Workshop, Storage, Hangar 
etc. Please write details of 
BELLMAN HANGARS LTD., HOBART HOUSE, 
GROSVENOR PLACE, LONDON, S.W.l G844 


QUANTITY OF {oy 4 CABLE for 
5 eee ae Less 50 per cent., 
"phone write to TREE aoe tats Re 
19, HALF MOON LANE, HERBNE HILL, 24, 
or BRIXTON 3028. 





For ‘Engineering’ Appointments Section, turn to the centre of editorial section. 


but 8 
400 TONS ‘oop. 


i? 


15 ft. to 26 ft. iy. 
ABLE B.H. RAI mois in astern 
. if . 
TONS “GOOD SERVICEABLE’ C.l. 
HAIRS—8.1 bpd with 3 holes for screws 
and ferrules. 


WARD’S ALSO HAVE LARGE STOCKS 
OF ALL CLASSES OF OTHER RAILWAY 
MATERIALS. 


THOS. W. WARD LTD. 


ALBION WORKS - + - SHEFFIELD 
"Phone; 26311 - - . “ Forward * 
LONDON: BRETTENHAM HOUSE, STRAND 
"Phone: Temple Bar 1515 (12 lines). 
Remember — Ward's might have it! 
G 60 


br eg OFFER RECONDi- 
TIONED 30 TONS AMSLER UNIVERSAL 
MATERIALS TESTING MACHINE. Fully 


i am Conforms to B.S.8. 1610, Grade “A” — 


ALSO ren LEVER TYPE, hand 


T.¢. HOWDEN & CO., LTD., 12 HIGH oa, 
LEAMINGTON SPA. 


FOR SALE. COMPLETE DOCUMENT 
COPYING AND PRINTING DEPT., COM- 
PRISING :— 
ONE “ BARCRO” AV/4 COPYING AND 
a a MACHIN 
ONE MASON STAINLESS STEEL 
AUTOMATIC WASHING 
TWO E.N. MASON ENAMEL DEVELOPING 
& FIXING SINK: 


ONE EN N STAINLESS STEEL 

RINSING TANK. (All on ”) 

ONE LEAD LINED - K COMPLETE WITH 
THREE SHEET FILM DEVELOPING 
RINSING AND dg oY TANKS. 

ONE EASTMAN DAK PHOTOSTAT 
DOCUMENT COPIER. (Old Model but 


perfectly. 
ONE a MASON 24-IN. ROTARY PRINT 
APPROX. 7000 SHEETS OF DOCUMENT 
PAPER (Various Sizes). 
APPROX. 2000 SHEETS LINE FILM (Various 
the 





Sizes). 
ONE ROLL GAVEART PAPER for 
Photostat 


MAHOGANY PAPER CABINETS 
FOR THE “ BARCRO.” 
APPROX. 100 SHEET FILM RANGERS. 
A NUMBER OF SPARE PARTS 
To install this unit new would cost about £2500. 
as Ar paeacemialao 


o 
yy RAMA, 1 os ROAD, 
A (ox MANCHES To View. 
TELEPHONE: ARDWICK 6 tos 
C506 
B2 


coy 
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fl i § ©) 


Sites and Foundations 
by A. D. M. Penman, M.Sc., A.M.L.C.E. 











TRADE AND TECHNICAL 


CONTINUED 


































esa oy a. high, we of dlamete " ee WORK WANTED Adequate site investigation is essential before a foundation can be laid and a 
pooch we eae rennet fo ead * al dee building erected. This paper outlines the problems which may arise if soil con- 
Pally insured wd tested tid available for immediate -- ditions are not properly assessed, (Factory Building Studies No. 5) 3s. ( post 4d.) 


installation. 
For further Le PRATCHITT BROTHERS LTD., DENTON 
ABELSON & OO. vag [pares TRON WORKS, CARLISLE, having well equipped 
SHELDON, BIRMINGHAM. ring oom and iron foundr 

ENQUIRIES FOR GENERAL 


Department of Scientific and 











| 
gers rs INVITE 
Sic Industrial Research 
made to their own designs and spec! cations. G 385 ndus a esearc 
ALUMINIUM, Sx: SHEET | J 
ono” orrcur, 10 to “ras 7 = “ | Report of the Research Council for the year 1959. (Cmnd. 1049) 4s.6d. ( post 4d.) 
qi LoubouN In ROA Bs MAI. 2711, 72. WANTED 
| From the Government Bookshops or through any bookseller 
=e 


WANTED-ONE GOOD SECONDHAND 
RAILWAY WAGON TURNTABLE, ¢ ft. 83 in. 


oll to 30 ft. diameter. To carry 30 ton | HhHse 
—BOX C 487, Offices of ENGINEERING. | 


BUSINESS FOR 
THE PROPRIETOR OF BRITISH PATENT 








PATENTS 











SALE 
for “SEWING MACHINE AND | *** 


MEANS OR AUTOMATICALLY PRODUCING 
RECURRING OPERATIONS,” desires to enter | @ENERAL ENGINEER, CONSTRUCTION 


fs : ; P p ; ge 
int > sngetiations with © fm or firms tor the wt the oale of AND QUARRY PLANT Single copies of these articles reprinted from ‘Engineering 

wee ‘oulars sie be eve oe from MARKS | w., , are available from the publisher 36 Bedford Street, London, 
& CLERK, 57 8 and 58, LINCOLN” 8 INN FIELDS, Wilts./Som. border. 1] acre site, 6,250 sq. ft., new 


WC2 free of charge: 


A Computer Programme for Power Transformer Design, by 
M. A. Spurway, A.M.C.T., A.M.LE.E., Transformer Depart- 
ment, Ferranti, Limited. 


A Review of Bar and Tube Straightening Machinery, by E. L. 
Tinley, M.1.Mech.E., F.Inst.F., Technical Director, Joshua 
Bigwood & Son, Limited. 

Hard Facing Reduces Maintenance Costs, by N. D. Berrick, 
Managing Director, Cobalide (Industrial) Pty Limited, Australia, 
(courtesy of Quasi-Arc Ltd.) 


Confusion in Measuring Surface Roughness, by M. P. Rubert, 
A.M.I1.Prod.E., Director, Messrs. Rubert & Co., Ltd. 


modern works, and others. Excellent equipment 
. LONDON, © 474 | tna plant. 5 vehicles. Turnover £23,000, Net 
profit £4,000. Freehold £20,000.—SPA ESTATE 
| AGENCY, ST. JAMES’S PARADE, BATH. 
| TEL. 64316. C 473 


THE PROPRIETORS OF PATENT NO. 
673189 for STAPLING MACHINE desire to secure 


or 


eq ae by agg a 
nited Replies to e 
& Co., 28, 80U THAMPTON BUILDINGS, CHAN- AGENCIES 
CERY LANE. LONDON, W.C.2 C 401 


seu 


NORTH OF ENGLAND SALES 
THE PROPRIETORS OF PATENT NO. ORGANISATION ha good connections with 
723883 for “ IMPROVEMENTS IN OR RELATING Shipbuilders, ae. Ei , Steel Manufac- 
il MEASURING DIAL-GAUGES” desire to | turers, Chemical —r My. desires 
commercial exploitation hy ——_ ~ FIRST CLASS AGENC @S for Heavy Engineer- 
Saherete ie the i ~ Kingdom | ing Materials and Equipment. Manufacturers who 
Haseltine Lake Co,, 2, SOUTHA PrON | | are interested sho apply to BOX G 831, Offices 
BUILDINGS, C HANC ERY ‘LANE, LONDON, | of ENGINEERING, when advertiser will give serious 
WC. 459 | consideration to their offers. 











REPRINTS 
















Now even better — 


Available now for all millivoltage and temperature measurements, in 
single-, 2-, 3-, 4-, 6-, 8-, 12- and 16-point form 

l-second or 2-second full-scale pointer travel—deadbeat, no “* overshoot ”’ 
Entirely mains operated 

Chart speed variable from } in./h to 4 in./min 

High-gain amplifier covering wide range of a.c. and d.c. inputs 

Sealed servo-motor unit with built-in tachogenerator 

Plug-in units and interchangeable sub-assemblies 


a 


4 + + + + 











The New 


mark 3 multelec electronic 
strip-chart recorder 







-with a great new GAIN 


The Type 3 Reference Unit 
An extremely accurate constant-voltage source providing the necessary highly stable d.c. supply for the 
slidewire of the instrument measuring circuit. This compact plug-in assembly, entirely constructed of solid- 
state components, completely dispenses with conventional standardizing mechanism : no batteries, standard 
cell or synchronous converter. Employs two temperature-compensated Zener diodes in cascade. 
Accuracy: + 0:05% (at 40° C; nominal supply) 
Output variation: less than + 0-05% for + 30°C 
less than + 0°05% for + 10% supply variation 
Write for Publications 293, 295 and 358 or telephone Engineering Industry Contracts Department 
4 F N at We (Luton 2440, Ext. 191) for a quotation 

masters of instrumentation 
_ GEORGE KENT LIMITED - LUTON - BEDFORDSHIRE - ENGLAND 
Telephone : Luton 2440 Cables and Telegrams ; Kents Luton Telex 










Factories, Subsidiary Companies, and Branch Offices in London - Toronto - Montreal - Vancouver - Melbourne - Sydney - 
Johannesburg - Salisbury - Penang - Bangkok - Brussels - Krefeld - Vienna 








OO E  ————- 
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Beaver pre-loaded ball screws, up to 95/ efficient, 








operate at-92 C to over 400 C with no backlash... 








RECIRCULATING BALLS Ff 
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: PRELOAD ADJUSTING SHIM 


~ oe 
SECURING BOLT 





..e ANOTHER ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90% 
and they can operate within a temperature range of —52°C to 
400° C without lubrication, and up to 170° C when lubricated. 


Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trans- 
mission efficiency. They reduce the power required for actuation 
by as much as 80%, when converting rotary drive into linear 
output or force input into torque output. By eliminating back- 
lash, with pre-loading, they give precise control over very small 
increments of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they provide a 
predictable operating life which is much longer, require much 
less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 
reversible or with controlled ‘‘no-back,” with multiple or single 


circuits. Beaver pre-loaded ball screws have been proved as the 
most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in- 
dustry. They have been designed already with rated operating 
load capacities of 370,000 lb (825,000 Ib maximum static load) 
but the maximum potential operating load is, in most cases, 
limited only by the requirement. 





Bristo! Siddeley Beaver bali sptines have been developed 
to eliminate the disadvantages of conventional splines. The 
designs are very effective in minimising friction, particularly 
when high torsional and bending loads are imposed during 
linear movement. 


ecbiininiceieinininicnn entiineapesininonil 














* Complete technical and manufacturing co-operation with Beaver Precision 
Products Inc, Detroit. 


For further information please write to: 
J. B. STARKY, SALES MANAGER (BEAVER PRODUCTS DIVISION), BRISTOL 
SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND. 


a) 








BRISTOL SIDDELEY ENGINES LIMITED 





BRIGHT £& HIGH TENSILE 


HIGH TEMPERATURE 
“CREEP” RESISTING 
STUD BOLTS 


Specialised products that give 
great resistance when exposed 
to high temperatures. 


Sizes range from jin. to 3in. dia. 


Full technical details and Catalogue 
on request. 


bolis 


Highest quality Hexagon 
Head Bolts, Nuts, Studs, Sets 
and Special Parts etc, in 
Bright, Heat Treated High 
Tensile Carbon and Alloy 
Steels for all industries, in 
sizes from jin. up to 3in. 
dia. Larger sizes supplied to 
special requirements. 


We also manufacture Bright 
Drawn, Heat Treated Carbon 
and Alloy Steel Bars in Hex- 
agons, Squares and Rounds 
up to 34in. dia. 


W MARITIN WINN LTD. 


DARLASTON ; 
Phone : JAMES BRIDGE 2072 (5 lines) 


SOUTH STAFFS 


Grams :** ACCURACY ** DARLASTON 
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as smooth as i 
Gloucester Casting 





The smoother and cleaner the casting the more accurately it fits into 
the machining jigs allowing saving of time during machining process. 
At Gloucester, Malleable iron castings are as clean as modern 
science and machines can make them. 

Superb core making equipment, careful analysis of sand at every 
stage of the core making and moulding processes, the use of 

special mould and core dressings, ensure clean castings, even as 

they leave the “ knock out ” bay for final fettling. 

The elevator type electric-furnace anneals in 48 hours instead 

of the usual 7 days. It also allows greater control of the casting 
during annealing, resulting in uniformity of metal, greater 

strength, and — a smoother, finer skin. 

Gloucester can handle large runs of malleable castings 

for the automobile, railway, electrical and farming industries. 
Gloucester are always willing to visit customers and help in the 

design of castings to save time and cost in production. 


A typical Gloucester Malleable specification. 





Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 





Elongation a 18% Elongation 9 


Yield Point .. 12 tons Yield Point i 24 tons 
Tensile Strength 2§ tons psi Tensile Strength 35 tons psi 














Spring mounting bracket in 
Malleable Iron Weight 8} lbs. 


Vehicle pinion housing in 
Malleable Iron. Weight 28 Ibs. 


—— ee, 


Patna 


ay Gloucester Foundry Ltd., Emlyn Works, Gloucester 
F THE HOME OF = ah ‘ ’ 
io A¥ phone : Gloucester 23041 grams : ‘Pulleys’ Gloucester 


GOOD CasTINGs = / : 
Dest (A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 


7 
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MASSIVE OR MIDDLEWEIGHT... 


Watch that Smokel 


4 


For factory or warehouse. Huge mobile testing equipment, massive 
trolleys, the lightest storage bin—all are gliding easily 
from place to place, moved with a minimum of effort. 
Industry is flowing smoothly, freely, efficiently— 
thanks to FLEXELLO, the largest manufacturer 
of castors in Europe. Made to the most rigid 
standards, to support weights from a few 
pounds to twenty tons, there’s a 
FLEXELLO castor from our vast 

range to cater for all requirements. 


~ 
















WITH ~ Z 
PHOTOELECTRONIC — oe 
Density indicators ~ 


This castor was specially 
designed and produced for 

aluminium production and has a 
load capacity of from 10 to 12 tons. 








‘44’ SERIES CASTORS: 
A special series of Double 
Ball Bearing heavy 
medium duty castors, 
specially manufactured for 
export which have now 
become available for the 
home market. 


2 


ae” C580 
































everything constant 
All who are interested in fuel economy flows quality 
and compliance with the Clean Air freely on castors 





Act, 1957, should send for details of 






















5 i 
4 this h to th 
Nw a cde Canecak acing age tv ons For further particulars write for catalogue E 
FLEXELLO CASTORS « WHEELS LTD., SLOUGH, BUCKS TEL : SLOUGH 24121 
Ps SMOKE DENSITY ~ 
Ae INDICATOR & ALARMS 
eg No Valve Amplifiers 
} >. 12 Months Guarantee 
D<] An all-British product 
ro Unit Type CCS1. This unit enables you 
F i to comply with the Clean Air Act, 1957, 
f and is available for any size of flue or 
figs stack up to 40 feet. The 10 in. meter r A S S E S T H E 
gives continuous indication of smoke : o— 
ae density in units of percentage obscura- eee 
Os tion. An alarm set-point gives visual and . 
re audible warning of excess smoking. J 
7 Price £59 per set 
rt Unit Type CCSA, This unit is similar to 
type CCSI, but does not include the 
r meter. It does, however, give visual and 
& audible warning when smoke exceeds a 
ie, pre-set level and thereby enables you to 
26 comply with the Clean Air Act, 1957, 
F Price £29 per set 
‘ “ny “ 
y RECORDERS The ‘“‘acid” test of the Mono Pump is the great numbers 
f A variety of Recorders are available for use used in Industry. It passes this test with the aid of a 
A with the Photoelectronic smoke density team of technicians and by laboratory tests to assess 
indicator and alarm units. Please write for the correct use of the right materials. After making 
é further details, literature and specifications g sure the pump fits the job, service 
PHOTOELECTRONICS (M.O.M.) LTD, 4g does not end there 
Manufacturers of a complete range of Photo- Se Bihan — ~— 
electronic and Electronic Controls. & gatlees = 
f z the pump after it 
Oldfields Trading Estate. Oldfields Road, ¢ hen teen eokd. 
Sutton, Surrey. Telephone: FAlIrlands 4571. { 
Provincial Offices: 
HIRD-BROWN LTD j MONO PUMPS LIMITED 
244 Marsland Road, Sale, Cheshire. Mono House, Sekforde Street, London, €E.C.! 
Telephone: Manchester PYRamid 1959. — omg: 8911 a ee nso 
GLASGOW, MANCHESTER, "NEWCASTLE, WAKEFIELD, and Overseas : 





GUBLIN, DURBAN, JOHANNESBURG, MELBOURNE and SYDNEY 


Pris 
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foe’ 
Orkot rons 
AND ROLL COVERINGS 


RESIST CORROSION 
AND ABRASION 


‘ORKOT’ 18 A MEW MATERIAL, MADE OF RESIN-BONDED FABRIC 








* ‘ORKOT?’ is suitable for handling many process materials 
susceptible to surface damage by metal rolls, 


%* ‘ORKOT?’ can be applied as a thin coating to existing rolls, 
or built up on shafts as hollow or solid rolls, 

* ‘ORKOT?’ is resistant to most chemicals and chemical 
solutions. 

* “ORKOT’ combines a low density with a high 
strength/weight ratio. 






*% ‘ORKOT? is non-magnetic and a good electrical Pinch and snub rolls covered with ORKC IT eliminate surface 
lnieieeae scratching of bright steel strip on these cotlers. 


Wee Sr ee parmadars 90 > (SALES DEPARTMENT 335) P.O. Box 136, Handsworth, Sheffield 13 


BUCCI UNITED COKE & CHEMICALS COMPANY LIMITED Telephone : Woodhouse ( Sheffield) 3211 Telegrams : * Unichem’ Sheffield 


FREE [vo 


SELF-CHANGING GEARS LTD. 


TO ENGINEERS & DESIGNERS RESPONSIBLE 
FOR THE SELECTION OF TRANSMISSIONS 















Mechanical and Hydraulic Drives 





A new publication produced by the information service 
of the well-known journal, ‘‘Engineering,”’ covering the uses 
of gearboxes, fluid couplings, torque converters and 
final drives for industry manufactured by Self-Changing 
Gears Limited, is now available. 
This edition of *‘ Mechanical and Hydraulic Drives” will 
be of particular interest to engineers and designers, and 
those responsible for the selection of transmissions for 
industrial use. 

Copies of this interesting publication can be obtained 
free of charge on application to Self-Changing Gears 


Limited. 


° 


SELF-CHANGING GEARS LTD 


MAKERS AND PATENTEES OF WILSON GEARBOXES 


LYTHALLS LANE + COVENTRY +: ENGLAND 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES 

FLOATING CRANES, etc. 

















NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers 


FLEMING & FERGUSON, Ltd., 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND 












Lge “aaeer 5 ea 


OIL-BURNING TWIN-SCREW ‘HOPPER DREDGER “OTAKOU” 





constructed for the Phone: Paisley 4121 Teleg. Address’: “* Phaniz, Paisley m 
OTAGO HARBOUR BOARD, DUNEDIN, NEW ZEALAND London Agents: Messrs. Nye & Marks Led. Senet House, 62 New Broad 
Dimensions: 258 ft. x 20ft. Hopper capacity 2,000 tons Tel igilacl? kanes "WALL 4846 


Speed loaded: 94 knots Dredging capacity per hour: 1,000 tons 









Not easy stuff to find — bd 


not easy stuff to control. | LOCOMOTIVES 


Designers and Builders of 





hoping, there’s nothing 


to match the thrill of 


eae - 
But it’s vital to the modern |, Steam, Diesel and Diesel-electr 
and Battery Locomotives for 
machine age in which we ® all purposes. Flame Proof 
e Diesel and Battery Locos 
| for underground working. 
live —and move. | er 
|  HUDSWELL, CLARKE 
Ours is by no means an eas | 
< | & COMPANY LIMITED 
job; but it’s rewarding. | ¢ Railway Foundry, Leeds, 10 
@ LONDON oFFice: 
After weeks of drilling and | @ 14 Howick Place 
a Victoria Street, 8.W.1 
} rTaizrnone: Victoria 6786 
a 
| 













‘striking oil’. 
FROM START TO FINISH | THERMOSTATIC 
We get our thrills too on the manufacturing side | VALVES 
New sealing problems arise with for 
‘Controlling 


the constant development of new equipment. 


|» . and my job is sealing it! ” 


Our reward lies in our ability to overcome Steam Supply 
to Hot Water 
these problems. Thereisa Calorifiers, 
SuPerfect answer to every sealing need. a. 
THE 
HORNE 








[eeimeenine Co.Ltd 


7 " re i ) / VGHA 30 
ligase eit gee shllipabmaalbRedme ce 5 PITT STREET, GLASGOW 











ANG 


TRADE MARK 
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bar 


STANDARDISED RIGHT ,ANGLE CONIFLEX 
INDUSTRY 


BEVEL GEAR UNITS FOR 


FEATURE  S 


Universal mounting 
compact design 
hardened coniflex gears 
ball bearings 
completely enclosed 
lubricated for life 


internal pilots on mounting 
flanges 


@ each unit tested for quietness 
at full rated speed 


ANGLgear units are compact stan- 
dardised 90 deg. power takeoffs for 
manual or power transmission of rotary 
motion. Eqiupped with hardened 
Coniflex gears and lubricated for life. 
ANGLgears are quiet and efficient at 


Made in England under licence to USA principals by 








speeds up to and including their maxi- 
mum rated r.p.m. 

There is an ANGLgear to solve almost 
any 90 deg. power takeoff problem 
on either manual or power operated 
equipment up to 4h.p. at 1,200 r.p..m 





VARATIO-STRATELINE GEARS LTD 


277-279, Aberdeen Avenue, Trading Estate, Slough, Bucks. 


Copyright Reserved. telephone : Slough 20271 
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FOR INDUSTRIAL PLANT AND MACHINERY 
WS S . Sn Soush “ 
BRAKE LININGS CLUTCH FACINGS | 
MOULDED AND WOVEN CO ‘ * MOULDED, WOVEN © 
ENGLAND WATerloo 7031-4, 3842-7 | 
| EVERITE HOUSE SOUTHWARK STREET - LONDON, S.E.1 . 7 — 
Bxccusive DISTRIBUTORS OF RAYBESTOS PRODUCTS IN THE EASTERN HEMISPHERE, 
OJmtlinglnmawms 


UQK \ N 
\Y » NY \ WON A \ ww 
WwW \f vy , WY, 
Aw)” << WU : ! rani nai tamstinan vas sovseen eh 
AND SINTERED 
| woe» | RAYBESTOS-BELACO LIMITED [ temm | 
— 4 complet Aewite in thee ficld of, ‘rower Chantmcseion 

































Automatic 
 B. Power shift 
gearbox. 


Pioneers of the Multi-Disc Clutch and 
originators of the famous “ Sinus’ Sprung 
Steel Laminations, ORTLINGHAUS have 
held a leading position in the world Clutch 
Market for more than fifty years. 


“Sinus” Multi-Dise Clutches have proved 
their superiority and complete depend- 
ability in literally millions of cases, and are 
available as mechanically, pneumatically, 
hydraulically or electro-magnetically oper- 
ated models. The complete answer to 
push-button and automatic transmission 
problems is the ORTLINGHAUS Type 25 





Electro-Magnetic Clutch, which is slipring- Adjustable 

less and requires no maintenance whatever. slipping 
This type of Clutch is used in the highly clutches. yond 
successful ORTLINGHAUS Automatic clutches and 
Power-Shift Unit—one of a range of brakes. 
standardised gearboxes for many purposes. 

The vast range of ORTLINGHAUS Products, 

together with their wide experience, is Hydraulic 

now available from the Clutch Division of self-adjusting 

Soag Machine Tools, whose Specialists are pro gO iii 
at your disposal to advise on all problems brohes. turbo-cooled 
arising from the design and manufacture ym ng twin 


of power transmissions. a oy pon 
Comprehensive clutch and geared drive 


catalogues available on request. 





YOU MUST NOT MISS THE DEMONSTRATION OF CLUTCHES AND 
POWER SHIFT UNITS ON STAND 29 AT OLYMPIA JUNE 25- JULY 8 


SOAG MACHINE EG 


JUXON STREET LAMBETH LONDON SEi11 - 






Mechanical turbo-cooled single and twin 
dry plate clutches. 





RELIANCE 7201 










8 July 19690 ENGINEERING 


HOPKINSONS’ 
HIGH PRESSURE 
VALVES 

AT 

HIGH MARNHAM 





Electrically-assisted 
Torsion Bar safety valve 
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Yét another important power station 
operating at very high pressures and temperatures 
(2450 Ib/sq. in., 1060 deg. F.) relies on 
HOPKINSONS’ valves. Our supplies to High 
Marnham include :- 


Torsion Bar safety valves 

“ Hylif”’ spring safety valves 
Combined stop and non-return valves 
Non-return valves 

Parallel-slide valves 
Hopkinson-Ferranti valves 

Electric valve controls 

“Uniflow” valves 

Automatic isolating valves 

Pump leak-off equipment 

Strainers. Steam traps 

Safety valve silencers and expansion chambers, 
etc. 






Motorised 
Hopkinson-Ferranti 
Valve with 

Pressure-sealed Lid 
Joint 








HOPKINSONS LIMITED - HUDDERSFIELD one 
LONDON OFFICE: 34 NORFOLK STREET STRAND W.C.2 
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To lightness, ease of handling and flexibility of nylon tubing... Simplifix compression couplings for nylon tube 
add ease of coupling . . . with SIMPLIFIX NYLON-TUBE COM- Simplifix olives and securing nuts for nylon tube 
PRESSION FITTINGS. No work is required on tube end... ingenious are available for standard coupling bodies in O.D. 


brass olive makes perfect seal and prevents tube from twisting when tube sizes of i”, 2”, te”, #” and }”. Complete 
couplings for nylon tube are also available in same 


joint is made. Simplifix couplings are economical too. Standard bodies ; 

are used for nylon tube—with special olives and securing nuts. So if you enacuies sail ideo be wipelied by Saclite ia « 
use both copper and nylon tube, costs and stocks can be kept to the wide range of colours and sizes. 

minimum. There is an enormous range of Simplifix couplings to choose Technical literaturé sent on request. 

from—over 12,000 different types and sizes! Technical representatives available on call. 


SIMPLIFIX COUPLINGS LIMITED * HARGRAVE ROAD - MAIDENHEAD * BERKS 
TEL: MAIDENHEAD 5100 A member of the ALENCO Group of Companies 
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FIT AULD’S PATENT K 
REDUCING VALVES 
for all daties on Steam, ad 
Air or Water Services 
A 
AULD’S PATENT N 
Full Bore Safety Valve 
enables full area of seat & 
te be utilised for 
discharge Co. 
Patent Full Bore ee Clas “A” Ltc. 
Safety Valve oi j : Reducing Valve 
e manujacture 
SURPLUS VALVES, COMBINED SURPLUS AND SHOT BLAST BARREL 
REDUCING VALVES, STOP VALVES, STEAM COMBINED WITH FABRIC SCREEN FILTER, FAN AND 
TRAPS. DE-SUPERHEATERS, COMBINED ABRASIVE CLEANER. ALL ABOVE FLOOR LEVEL. 
REDUCING AND DE-SUPERHEATING UNITS less a6 tear don aoe cum seen 
FOR CLEANING SMALL AND MEDIUM SIZE CASTINGS, 
DAVID AULD & SONS LTD. FORGINGS, PRESSINGS, STAMPINGS, Etc. 
rs 3. W. JACKMAN & COMPANY LTD. 
Whitevaie Foundry, GLASGOW. VULCAN WORKS, BLACKFRIARS RD., MANCHESTER, 3 
Telephone No. Bridgeton 1242 Telegrams: “ReducingGlasgow "’ Telephone: DEANSGATE 4648 (three lines) Telegrams BLAST MANCHESTER 











Britain's top designers of industrial 
machinery choose more Fordson 
power units than any other. For very 
good reasons too... proved reliability, 
high output at low cost in the toughest 
conditions, almost unlimited choice of 
build-ups in the 30-40 b.h.p. and 40-50 
b.h.p. classes, and the backing of the 























Fordson world-wide service and 
spares organisation. And all with the 
low costs that come from quality, vol- 
ume production in the great Dagenham 
plant. Write for detailed specifications. 





BUYERS 
INSIST 











Sy 





INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION FORD MOTOR COMPANY LIMITED DAGENHAM ESSEX 
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‘TERYLENE’-reinforced V-belts last 
up to three times as long 
as standard belts 


Users all over the country are finding that ‘Terylene’ 
premium V-belts are one of the most exciting and significant 
developments in power transmission for years. They save 
money, maintenance, and production time, and often the 
number of standard belts in use can be replaced by fewer 
‘Terylene’ premium belts. 





...and are very hard-wearing 


In addition to their unusually long life, ‘Terylene’ premium 
V-belts offer the following advantages: 


Resistance to oil 
heat 
static electricity 
flex 
rot 
stretch and slip in use 
shock loading 
moisture (which means greater dimensional stability in storage) 


Send for our leaflet about ‘Terylene’ premium V-belts, 
and for any special information, to I.C.I., Fibres Division, 
Harrogate, Yorkshire. 


‘Terylene’ is the trademark for the polyester fibre made by 
IMPERIAL CHEMICAI; INDUSTRIES LIMITED, LONDON TESI9 


eS 


NE 


‘TERYLE 


ipre 
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can be bought 
In a package ! 


THE ARMSTRONG HYDRAULIC ACTUATOR 


The Armstrong Hydraulic Actuator enables you to install 
first-class hydraulic circuits in the easiest and most economical 
way in the world. 

You can select a combination of the various types of Armstrong 
Actuator units to suit your individual requirements. Efficient 
assembly requires only elementary engineering knowledge, 
simple instructions are provided and stock embodiment items 
supplied. 

An Armstrong Actuator does away with the need for heavy 
or complicated linkages and gives none of the troubles that 
tend to crop up with links, levers or cams. Once installed 
and charged, it will function for as long as the machine or 
structure in which it is embodied—smoothly and efficiently. 
This bold new conception of hydraulic control has behind it 
the vast experience gained by the Armstrong Patents Company 
Limited of Beverley. They alone, because of their unique 
position in the field of hydraulic engineering, are able to offer 
Actuators of this quality at the price. 

Armstrong “ Off-the-Shelf” Actuators and pump units— 
manually or power operated—put so many possibilities ‘‘ within 
your reach” that early investigation is advised. Ask for leaflet 


—Apl. 51/17. 


ARMSTRONG PATENTS CO. LTD. 


EASTGATE, BEVERLEY, YORKS. Tel.: Beverley 82212 


And at 
Melbourne, Australia; Montreal and Toronto, Canada ; Chicago, U.S.A. 


MAKERS OF THE WORLD FAMOUS ARMSTRONG 


REOD TRADE MARC 
HYDRAULIC SHOCK ABSORBERS 
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Angular positioning to an accuracy of +2 seconds or 


better. Repeatability to an accuracy of +4; second 


ORCUTT ; 


SPERRY 





SPERRY-ORCUTT DIVIDING ENGINE 


Produced in conjunction with The Sperry Gyroscope Co. Ltd. 





MANUAL CONTROL 





- 


The new Dividing Engine can be controlled manually by an ae 

operator using dial settings or automatically from punched ron y 

tape. It can be used for inspection purposes or may be located a 

on suitable machine tools where accurate automatic indexing 

is required. Or alternatively, special purpose machines can be 

offered ar me dividing engine to enable a variety of 

operations to rformed automati ‘ 

™ 5 ee OR AUTOMATIC 





Ihe GearGrinding Co. tal. 





Makers of the “ORCUTT” range of gear and spline grinding machines, gear measuring machines and special machines. 


CRANMORE EOULEVARD °* SHIRLEY « SOLIHULL * WARWICKSHIRE 


Telephone : SHIriey 2231 (6 lines) Telegrams: Orcutt, Birmingham. 























“ 
you a 4 
- 
re 
Also consult us for .. ; -:. ducting... storage tanks ... mild steel fabrications etc. 
& 
ro 


a 
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HICK 
WAY 


to get rid of water 








The problem of draining under- 
ground and surface workings may be 
solved quickly and efficiently by the 
use of Harvey Pressed Steel Gutters. 
Available in lengths up to 12 ft., 
4 which are simply bolted together, 
Harvey Gutters enable long runs of 
continuous channel to be assembled 
with the minimum of labour. 
Stoutly constructed in mild steel 
plate, in various sections and to any 
girth, the gutters can be supplied 
é complete with angle pieces, stop 
ends, outlet units, etc., as required. 
Please ask for literature. 


\ 
\ 


ss 


4 460 ft. length Box 
Gutter leads 
water to nearest 
stream, preventing 

4 seepage to under- 
ground workings. 


= 


~ 

“> E ms 
| | TYPES 

AVAILABLE 


















Water pumped from lower level to main sump through Box Gutters at an Iron 
Ore Mine in Glamorgan. 


Below: Continuation towards outfall. 
























=) 


HARV Ee 





PRESSED STEEL 
GUTTERS 


7 


G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7. GREenwich 3232 (22 lines) 


Other Harvey Products: HIGH CARBON STEEL WIRE SCREENS 
MACHINERY GUARDS + PERFORATED MILD STEEL CABLE TRAYS 
PERFORATED SCREEN PLATES + STEEL PLATE & SHEET METALWORK 
WIREWORK + WOVEN WIRE IN ALL METALS LF/17 
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ihe 
Bate 


Coal picking belts. High Pressure Gasholders. 


FOR ALL ROUND 

SATISFACTION 
combining sound 
design, materials and 
workmanship 





CLAYTON SON & CO LTD. 


ENGINEERS 
HUNSLET LEEDS 10 





Hopwood vertical boiler 
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INSERT A GLOWING TAP ER a 


and lo and behold with a quiet pop it bursts into flame as the oxygen in the gas 
jar accelerates the process of oxidation. Another simple chemical experiment 
successfully completed by Form IVB. 






















One or two of Mr. Brown's chemistry class may well grow up 
to become Chemical Engineers and one day have the problem 
of producing oxygen or acid or a hundred other 

more complicated things on a somewhat larger 

scale than in Mr. Brown's modest experiments. 


By that time the pupil will know, if he has learnt 

well, that he can do no better than go to John 

Dore for the production of the plant he will 

require. John Dore have vast experience in this 

type of work and first class facilities for the fabrication 
of plant in copper, stainless steel, mild steel, 
aluminium and plastics. John Dore offer the 

complete service of planning, designing and 

building the plant you require in the most economical 
material to do the job. 


For plant construction it pays to call in John Dore 
for discussion and a realistic quotation on price 
and delivery. 







JOHN DORE & CO. LTD., 


JOHN DORE ENGINEERING LTD., 
31-39 Bromley High Street, Bow, London, E.3 ‘Phone: ADVance 2136 


Kew 
GET A/ QUOTATION FROM 
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CUSHION COUPLINGS 


THE 
RUBBER 
TYRE 
COUPLINGS 
WITH 


Fenaflex Cushion Couplings are equal to a universal joint. They automatically 
T H F correct all combinations of misalignment and end-float, cushion shock loads, 

reduce torsional vibration, yet operate with the dependability of a modern tyre! 
The Fenaflex Coupling is a tyre with synthetic tension members bonded in rubber. 

f 0 (J R - W A y Depending on the size of the coupling and the duration of shaft misplacement, 
it corrects angular misalignment up to 4°, parallel misalignment up to '/, inch 
and end-float up to °/,, inch. There is no metal-to-metal contact, lubricating 

. [ F X is unnecessary and there are no protruding parts. 

This coupling occupies the minimum space on the shaft and Fenner standard 
Taper-Lock bushes make mounting quick and easy. As the flexible member is moulded 
with a transverse split, it can be replaced without moving the machine or the motor. 
This flexible coupling with time-saving TAPER-LOCK for fixing, is available in 
9 sizes, the largest taking 20 h.p. per 100 r.p.m. 
Leaflet 353/18 will give you full technical informatios. 


SEND FOR IT NOW! Fenaflex Couplings are 


obtainable from stock at all 
19 Fenner branches and Fenner 





engineers will gladly 





demonstrate Fenaflex to you— 
telephone your nearest branch. 


Belfast - Birmingham 
Bradford - Bristol - Burnley 
Cardiff - Glasgow « Hull - Leeds 


Leicester - Liverpool - London 














Luton - Manchester 
Middlesbrough - Newcastle 
Nottingham - Sheffield - Stoke 


J. H. FENNER & CO. LTD + MARFLEET - HULL 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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The Mere pumping station, in which Tangye pumping ipment is 
installed, serving the Rural District Councils of Mere and Tisbury and 
the Rural Council of Shaftsbury. 


Consulting Engineers :—Messrs. Ward Whitfield & Son, Trowbridge. 





There is a real satisfaction in supplying equipment 
which is destined to be of direct benefit to countless 
thousands. Take pumping for example. 

May be that most of the general public (we admit, 
with justification) accept the convenience of fresh clean 
water, piped into the comfort of their own home, as 
their unquestionable right. But there are also many who 
do not cease to wonder at the magic of our modern 
society and give thought and credit to the Consultants, 
the Surveycrs, and numerous Engineers, whose main 
endeavours are to ease the burden of their fellow men. 

Tangyes Limited are proud of their long association 
with Consulting Engineers and Surveyors and numerous 
public servants to whom we owe so much. 


AD. No, 86 





SMETHWICK . BIRMINGHAM . Phone SME 1181 


AREA OFFICES AT LONDON, MANCHESTER AND GLASGOW FOR EXPERT ADVICE 
D 
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CONSTRUCTIONAL 





Registered Office and Works: 


OCEAN IRONWORKS * TRAFFORD PARK * MANCHESTER 17 


STEELWORK | = 
hoy Titanium Figmonts 


























ENGINEERS 


Construction of these 
extensions at the Grimsby 
factory of British Titan 
Products Co. Ltd., called for 
particular understanding of 
the requirements for the. 
production of Titanium 
Pigment. The project is 
indicative of the scope of 
steelwork construction, and 
of the many engineering 
problems encountered and 
overcome. 


BUILDING IN STEEL... 


meets every requirement and 
can provide the basis of a 
storage hut or the shape of a 
city. Structural steelwork 
cannot be equalled for strength, 
endurance, adaptability and 


cost, 


Tel: Trafford Park 2341 (10 lines) London Office: 78 Buckingham Gate, S.W.1. Tel: Abbey 1948/9 
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W. BARNS & SON (HOLLOWAY) LIMITED 
are proud to announce their hundredth anniversary. 
They extend thanks to their many clients for valued 
support in the past and, with the opening of their new 
extension last year, assure them of continued and even 


better service in the future. 





WIRE WEAVING PERFORATED METALS 


W. BARNS & SON (HOLLOWAY) LIMITED * Globe Works, Queensland Rd., Holloway, N.7 Tel: NORth 3347/8 Grams: Perforation, Holway, London 
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THE MICRO-PAK BY-PASS OIL FILTER for large stationary 
diesel engines, locos, marine engines, etc., has been developed by 
Stream-Line Filters Ltd. for use with detergent oils. (Where straight 
mineral oil is still employed the Stream-Line Edge Filter is the 
universally accepted filtration equipment). 

This by-pass filter fulfils the vital function of removing ultra-fine 
peptised carbonaceous matter which tends to clog and impair the 
efficiency of the full-flow filter. 

The life of the oil, engine, and full-flow filter element is considerably 
extended by the use of the Micro-Pak. It is economical, easily installed 
and easily serviced. The filtering element consists of low cost, expend- 
able cartridges of lintless, acid resistant, cellulose material, giving the 
best filtration efficiency that can be associated with a sustained, 
adequate flow rate, together with high capacity for retained solids and, 
therefore, long cartridge life. 






CONSTANT f 
FLOW UNIT 3 


FILTER 
ELEMENTS 


FILTER 
SERVICING 
™ INDICATOR 
(OPTIONAL 

EXTRA) 


Somat 





The Micro-Pak is available 
in a range of capacities, with 
centre-bolt or multi-bolt 
head, and either heated or 
unheated. 

The multi-bolt unheated 
model is illustrated in cut- 
away form. 


PLEASE WRITE FOR 





hail it ‘OD : eae 


CONVERSION KIT. Stream-Line can supply Conversion 
Kits for adapting existing ‘P’ Type filters to Micro-Pak 
operation. Please write for explanatory leaflet. 


STREAM-LINE FILTERS LTD. HENLEY PARK, NORMANDY, NR. GUILDFORD, SURREY 
Telephones: Normandy 3311-3 Telegrams: Edgefilt, Guildford. 
A member of the VOKES Group with world-wide representation. SF 101 








DESCRIPTIVE FOLDER | 


| 
| 


| 


NORRIS BROS. LTD. 


DESIGN, DETAILING 
i DEVELOPMENT 


All 


TECHNICAL 
INVESTIGATIONS 


& REPORTS, 
STRESS ANALYSIS, 
MODEL MAKING 


The conception, design and development 
of CAMPBELL’S “BLUEBIRD” was 
a special project undertaken by us. 








WELDED STEEL PLATEWORK 


in #" to 4° thick Mild Steel 





_|THAMES R® BARKING, ESSEX 





PRESSURE VESSELS 





CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 








TELEPHONE: RiPpleway 3011-2 











V_peLt 
DRIVES 


The choice of the Machine Tool 
Industry 


R. HUNT & CO. LTD. cecum 


ATLAS WORKS - EARLS COLNE - ESSEX Poni tetplactn myiti hea 
Telephone: Earis Colne 202. $S8 heavy duty centre lathe. 





We are designers and manufacturers of a full range of high-class Power Transmission Appliances 
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balanced approach to ventilation 


In planning ventilation, many factors demand study. Outlet 

area, airflow, velocity, overall volume, air temperature, seasonal 
fluctuations. All these must be brought into balanced relationship 
before the type, location and number of ventilators is finalised. 
Hills are continuously assessing such factors, opening the way 

to better working conditions—better production—in foundries, 
rolling mills, factories. Let Hills Technical Department 

answer your ventilation problems. 


Roof ventilating shutters 





r “if ALBION ROAD, WEST BROMWICH, STAFFS. 
= Telephone: West Bromwich 1811 (15 lines) 





London: Chapone Place, Dean Street, W.1 


ev. HILLS (WEST BROMWICH) LIMITED Telephone: Gerrard 0526/9 


Branches at: Manchester, Bristol, Newcastle-on-Tyne, Glasgow 








Engineers to the 
Chemical, Oil, 
By-Products and 
Allied Industries 


Battery of 10—Naphthalene Crystalisrs. Py 
Shells jacketed. Each unit 80’ 0” long. 
Location flat concrete roof at 80’ 0” level. 


Illustration by courtesy of Yorkshire Tar 
Distillers Lid., Cleckheaton, Yorkshire. 


CONSULT rt. ; 
id of for the design, manufacture, and site erection where required, of 
Main Plant and Equipment, as well as all requisite auxiliaries. 
We produce in steel, stainless steel, and aluminium. 
We operate to the requirements of Class I and II (fusion welded pressure vessels) A.O.T.C. Rules, A.S.M.E., and similar Codes. 





Victoria Works, Batley, Yorkshire. 


Telephone: 657 (3 lines). Tel : Boilers, Batl 
B-J-RILEY & SON LTD ‘cries: 210 tes, Tengo: Sirs, bate 


Office: Kirkman House, 54a Tottenham Court Road, W.1. Tel: MUSeum 1064 
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This label will 
tell your customer 


This label is part of what will be a nation-wide scheme, to guide every user of 
plated products. It means that the plating is carried out to meet the thickness 
requirements of the new British Standard 1224:59. Because the nickel provides 
most of the resistance to corrosion, the standard requires minimum thickness of 
the metal for various conditions of service. The labels are coloured Green, Blue 
and Red, to indicate the three gradings of the British Standard. 


if you are a manufacturer ** KKK KK KH KH KK KK 
3 Please send us your booklet ‘CONFIDENCE IN PLATING’ x 

It will pay you to display the label of plating quality on with details of how we can join the scheme. 

your goods. Send for a copy of our booklet “‘Confidence in * NAME * 





Plating” which describes the scheme in detail and explains 











how you can join. The use of these labels on good quality — ee * 

plate will add extra confidence in the quality of your products, * KE 
COMPANY AND POSITION 

* EE/MC4/7 a 





THE MOND NICKEL COMPANY LIMITED 


D> tHames HOUSE - MILLBANK: LONDON SW1 *K*KeKKKKKK KX KX OX * * 





os ae an Nee ot a ret a rs ee aa . as it eae nese - RE RASS AR a aE 
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FOR RUGGED DUTY! 


FOR LONG 
WORKING LIFE! 


FOR EVERY 
INDUSTRIAL BRAKE 
AND CLUTCH NEED! 


ABERDEEN 26062 LEEDS 3 20664/5 
For Technical Information get in touch BELFAST 26967. LEICESTER 30200 
with your nearest Don depot BLACKBURN 658/ LIVERPOOL. Royal $202 and 1251 
BRADFORD 3/114 MANCHESTER 3 Blackfriars 0596 
SMALL & PARKES LTD BRISTOL 272/4 MIDDLESBROUGH 44576 
CARDIFF 27026 | NEWCASTLE-ON-TYNE 2 27142 and 27942 
CARL’ $ HAM 
HENDHAM VALE WORKS - MANCHESTER 9 CHESTER 2/280 SHEFFIELD 1 25529 
oun Za SN loa 
COLIyhurst 251! EDINBURGH 1 Waverley 4234 WAKEFIELD 4571 
: HARROGATE 67058 Republic of Ireland: 
251 Kingston Road, London, S.W.19 CHErrywood 3806/7 HULL 52072 DUBLIN, 35 Westland Row 66597 and 66518 


IPSWICH 53023 





RINGS 
for JET ENGINES 


Forged, rolled or rough machined 
in STAINLESS STEEL, LIGHT 
ALLOYS, “NIMONIC” SERIES & 
TITANIUM. 


N. Hingley & Sons (Netherton) Ltd. 


NETHERTON IRON WORKS + DUDLEY - WORCS - Phone: DUDLEY 5530!-7 
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Why is it easier to make 
these joints pressure-tight? 


Because they are made with the taper threads of Crane Malleable 
Iron Pipe Fittings. All Crane Pipe Fittings made to British Standard 
143 have taper threads, which not only make a more efficient, tighter 
joint, but eliminate the need for hemp packing. Hence, a cleaner finish 
and better all-round appearance. 

Every fitting is tested. Crane Pipe Fittings are highly dependable 
because they are inspected during manufacture and each one is in- 
dividually pressure tested at the Crane factory where it is made. 
They give exceptionally long and trouble-free service. 

A full versatile range. Crane Pipe Fittings, both plain and banded 
patterns, are made in many types; they range in size from }-inch to 
6-inches, equal and reducing. If you would like full details, please 
write to us at the address below. 


THE TAPER THREAD IS AN OUTSTANDING FEATURE OF 


CRANE 


MALLEABLE IRON PIPE FITTINGS 


Crane Ltd., 15-16 Red Lion Court, Fleet Street, London, E.C.4 - Works: Ipswich 
Branches: Birmingham, Brentford, Bristol, Glasgow, Leeds, London, Manchester 
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Generator powered by 
8-cylinder engine. 









Gas compressor powered 
by 8-cylinder engine. 


Borehole pump powered 
by 5-cylinder engine. 


for all esenniial services 


Ask for full details of the Lister range of air and water-cooled diesel engines up to 90 h.p. 
and Lister Blackstone diesel engines up to 1500 h.p. 


R. A. LISTER & CO. LTD 
BLACKSTONE & CO. LTD 


Dursley, Gloucestershire Phone: 237! 


London Office: Imperial House, 
Kingsway, W.C.2 Phone: TEMple Bar 968! 
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THE BESCO HS SHEET METAL 
FORMING & FLANGING 
MACHINE 


makes that nightmare job of flanging and 
forming irregularly shaped sheet metal 
just another easy and accurate operation 
for the semi-skilled man, taking the place 
of the old hand methods. Flanges ex- 
ternally,and internally; forms, with the 
necessary tools, plain flanges; return 
bends; off-set, flared, large radius and 
half-round flanges, or wires and false 
wires the edges of sheet metal. 













Maximum height of flange, |{ in. 
Maximum thickness handled, 12 SWG mild steel. 
Delivery ex stock. Fuller details on application. 







Excellent terms: monthly account, hire 
purchase or the F J E Machine Hire Plan. 







Designed and built by . 





Edwards House, 359-361 Euston Road, London, N.W.!, Phones: EUSton 4681 & 3771 Grems: Bescotools London NWI 
Lansdowne House, 41 Water Street, Birmingham 3. Phones: CENtral 7606/8 Grams: Bescotools Birmingham 3 
























COAL HANDLING AND STORING PLANT 
. FOR iy 
GENERATING BOARD 
(YORKSHIRE DIVISION) 

BY 
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He s happy 
TUS 


WE ARE STILL ABLE TO GIVE EARLY DELIVERIES FOR GRANES OF A CONSIDERABLE RANGE 
WHY NOT LET US HAVE YOUR LIFTING PROBLEM NOW ? 


JOHN SMITH (KEIGHLEY) LTD - P.O. Box 21 - THE CRANE WORKS - KEIGHLEY - YORKS - Tel: Keighley 5311 (4 lines) * Grams: Cranes, Keighley 


London Office: eran wound House, 19/21 Palace St. (Off Victoria St.) Southern Counties Office: Brettenham House, Lancaster Place, 
Londo.’ S.W.1,—. ‘ Telephone: Tate Gallery 0377/8 Strand, London W.C.2 A ‘ ‘ Telephone : Temple Bar 1515 








i 
* 
2 
ie r ; 
2, 
44 








I’ll swop you 
my Swallowglide 
for your 
Uniglide 








THE HARLAND ENGINEERING CO. LIMITED 
ALLOA SCOTLAND Phone Alloa 390 


London Office: Harland House 20 Park Street London W1. Phone Grosvenor 1221. Branches: Bristol 
Glasgow Leese Timperley (Cheshire) Newcastie-upon-Tyne Nottingham Wolverhampton and overseas. 
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CCU rate 
Randi ing 


. more than ever essential in a wide range of industries, from 
biscuit making to plastics manufacture. Essential for the 
consistency of products which the quality-conscious manufacturer 
and the discriminating customer both look for. Essential for 
avoiding wastage of materials through spoiled batches. 
Essential for efficient stock control. 


More than ever attainable in the same wide range of industries, thanks 
to the comprehensive skills developed by Simon Handling Engineers Ltd 
in materials handling and process control. The various 
techniques which have been evolved for dealing with 
highly diverse materials, sometimes in combination, are constantly 
being extended and improved. 


ACCURATE HANDLING 
at the Empire Rubber 
Company, Dunstable, where 
a Simon Handling Engineers 
automatic proportioning 
system is used to control 
the weighing and mixing 

of the ten drugs most 
commonly used in the 
manufacture of a wide range 
of rubber motor-car 
accessories and other 


ESCs 
7 ry - : " 


} 


articles 


ACCURATE HANDLING 
at the Birkenhead works 

of Fibreglass Ltd., 

where the weighing and 
mixing of seven ingredients, 
controlled automatically 
from a panel, forms part 

of a complete plant 
developed and built by 
Simon Handling Engineers Ltd 
for the intake, storage 

and proportioning of 
materials. 


For accurate handling, fast handling and clean handling see 


Simon Handling Engineers Ltd & 


STOCKPORT, ENGLAND 


Telephone: GATley 3621 Telex 66-287 Telegrams: S.H.E.L. Telex Stockport 


HS359 
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Re A e omy © Advantages of THE “POLY-V” DRIVE 
e “POLY-V” Belts transmit the same horse power as 
conventional V-belts on very much narrower pulleys. 

@ The unique design of “POLY-V” Drives reduce puliey 

widths to the minimum, resulting in maximum saving 

in space and reduction in pulley weight and costs. 

e@ Ina “POLY-V” Drive installation smaller pulley 

diameters can be used for the same speed ratios. 

@ Being single units, “POLY-V”’ Belts overcome matching 

problems associated with other multiple belt drives. 

@ Constant pitch diameters at all loads are maintained 
on “POLY-V” Drives. 

“POLY-V” Drives ensure minimum vibration and 
cooler running. 

“POLY-V” Drives provide greater interchangeability 
of belts and pulleys because there are only two belt 
cross sections instead of five for multiple V-belt drives. 
Longer lives of belts and pulleys are obtained on 

“POLY-V”’ Drives. 

“POLY-V” Belts are heat and oil resistant. 

“POLY-V”’ Belts, due to their small rib section, can be 
used in place of flat belts by cutting grooves in existing 
pulleys. ‘“POLY-V” Drive conversions on stepped 
pulleys are particularly successful. 

YOU can improve your power Reverse idlers can be used without serious reduction 

in belt life. 

On quarter turn drives losses of power are negligible, 

Ore) New Noume £8) 4, | = t because of elimination of drag and chafing. 


or write for TURNER BROTHERS 


To) mm ea tii em ley wale) kK ASBESTOS CO. LIMITED 
BPY¥V 1&7 ROCHDALE * ENGLAND 


Telephone Rochdale 4221 (10 lines). Telex 63-174. 
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A MEMBER OF THE TURNER & NEWALL ORGANISATION 
CW 6791 
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AE]I! Engineers 
talk his language...and YOURS 


Whether the eventual user of your product is an ironfounder or a farmer, 
whether he manufactures cars or bakes bread, you will find that AEI understands his particular 
requirements. Up-to-the-minute thinking on user preference means that AEI engineers 
know your design problems, and when your product incorporates electric motors and 


control gear, they can give you valuable assistance. 


Extra selling point for your product 


Sales of your product ultimately depend on 
satisfaction with every part of it. Your customers will 
appreciate the well-known reliability of AEI motors. 
You and your customers will get the benefit. | ~ 


Associated Electrical Industries Limited 
Motor and Control Gear Division 
RUGBY & MANCHESTER, ENGLAND 





INCORPORATING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-V 
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Whatever your 
pumping problems— 


PULSOMETER PUMPS 
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give you the 
right answers 
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OIL REFINERY PUMPS SEWAGE INSTALLATIONS 
Pulsometer-Pacific pumps | : A comprehensive range 
of all types for all duties. of pumps and plant 

to suit all types 
of sewage schemes. 
oc OOOOOooOOODoOOoOOOOnOAoNooOg 


TURBINE_ PUMPS 


For mining, waterworks, 
hydraulic power 
schemes and numerous 
other undertakings. 
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PULSOMETER-PACIFIC STEAM 
TURBOPUMPS 


For marine and industrial installations. 





CENTRIFUGAL PUMPS 
Horizontally-split 
centrifugal pumps to 
meet every need. 
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PULSOMETER ENGINEERING CO. LTD., NINE ELMS IRON WORKS, READING 





Telephone : Reading 67182 Telegrams : Pulsometer, Reading 
LONDON : PULSOMETER HOUSE, 20/26, LAMB’S CONDUIT STREET, W.C.! 
Telephone : HOLborn 1402 Telegrams : Pulsometer, Westcent London 


Branches in BIRMINGHAM, BRISTOL, CARDIFF, GLASGOW, MANCHESTER, NEWCASTLE-ON-TYNE. 
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can offer such a 
wide selection of 
British made bearings 


Taper roller bearings to both inch and metric 
dimensions, form part of the unique range of 
ball and roller bearings manufactured by 
The Skefko Ball Bearing Co. Ltd, 


In S&S taper roller bearings the rollers 
run smoothly and freely under load, all skewing 
and skidding being eliminated. Many important 
improvements in roller bearing design have been 
pioneered by the world-wide SSF Organisa- 
tion, and in this country The Skefko Ball Bearing 
Co. Ltd., as the only British manufacturer of all 
four basic bearing types—the ball, cylindrical 
roller, taper roller and spherical roller—can 
offer completely unbiassed advice on all your 
bearing problems. 


A straddle-mounted bevel pinion for a commercial 
vehicle incorporating two taper roller 
bearings and one cylindrical roller bearing. 


THE SKEFKO BALL BEARING COMPANY LIMITED -: LUTON ~- BEDS 





ROLLER, 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES : 
CYLINDRICAL 







ROLLER AND SPHERICAL ROLLER 
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of a Brighter Report 
from British Railways 


great complex of companies whose 

fortunes are related to the work 
being done for British Railways can 
breathe again. 

The annual report shows that at last 
the vast outpouring of capital and 
production upon modernisation really 
is beginning to produce results. Fewer 
passengers (1958 was exceptional be- 
cause the bus strike forced people on 
to trains) carried over longer distances 
is precisely what railway economics 
demand for showing a profit. 

Perhaps most encouraging of all is the 
small but vital increase over the pre- 
vious year, 2:3 per cent, in the general 
merchandise carried by British Railways. 
This is the first increase in this sector 
of the railways’ activities in the history 
of the British Transport Commission. 
It follows the change to a more flexible, 
that is more competitive, charging 
policy, to the policy of delegating 
responsibility to local officers and 
perhaps more than anything else to the 
provision of specialised wagons and 
containers. 

It had become apparent that Sir 
Brian Robertson’s well tried song on 
the long term benefits of catching up 
with the backlog of investment on the 
railways had lost its place in the top ten 
economic tunes. Every word of it is 
true, it just seemed too long in coming. 


Better Exploitation 


Now it looks as if the railways have 
turned the corner. The harsh facts 
of private competition as every man 
takes to the road on his own account 
remain and will no doubt get worse. 
But although the coal trade may be 
years in recovering, it begins to look, 
as indeed it should, as if the very con- 
siderable natural advantages possessed 
by the railways in freight carriage and 
long distance passenger work are being 
better exploited by the much better 
equipped British Railways. 

With good progress the keynote of the 
report the suppliers and manufacturers 
for the Commission can feel less uncer- 
tain of the future. But it is important 
to recall that morale is just as important 
to the British Transport Commission 
as any other undertaking. 

It is in this field among others, that Sir 
Brian Robertson, with his stiff upper 
lip in adversity, has made such a 
valuable contribution to the Commis- 
sion. One of the keys to the state of 
morale in the whole transport service 
must be the results at the end of the 
year. 

As things now stand the operating 
loss on British Railways is immensely 
reduced by the profits shown in every 
other section of the Commission—road 
hauliers, road passengers, ships and 
waterways and London Transport 
Executive. If, as the result of the report 











of the committee presided over by Sir 
Ivan Stedeford, these parts of the whole 


were to be carved off—perhaps put up | 
| provisions of the International Atomic 


for sale—then the railway position 
would be bleak indeed. 


More Than One 
Use for Water 


In the light of growing concern at the 
amount of water drawn off streams and 
rivers by farmers using spray irrigation 
any practicable method of shifting the 
rainfall surpluses of the western areas 
of Great Britain over to the drier 
eastern counties is worth examination. 

Seven years ago ENGINEERING pub- 
lished the proposals of Mr. J. F. 
Pownall on a Grand Contour Canal to 
link the main population centres of 
Britain along the 310 contour (ENGNG., 
vol. 176, 1953, p. 741). Such a scheme 
would have the effect of movement in 
more ways than one. In the present 
context the movement that might 
perhaps matter most of all would be of 
the water rather than what could be 
carried along its course. 

Mr. Pownall, with the water supply 
position foremost in his mind, has now 
explained to an all party meeting of 
members of the House of Commons, 
his proposals for a national water grid 
made up of water supply authorities, 
river boards and others. The grid 
would be a mixed system using the 
Grand Contour Canal and pipe lines. 

The advantages of such a national 
scheme appear to be great. 

There is naturally some degree of 
isolation between those who benefit 
from works on river flow, estuary 
clearance, even flood prevention, and 
the scene of the work itself. Mr. 
Pownall’s submission is that the Water 
Grid Commission should aid in this 
work through its new channels and 
that such river conservation assistance 
should be covered by the direct sales 
of water by the Commission, its finances 
being self-contained. 

The canals of the United Kingdom 
have been economically sluggish for a 
long time now. By getting down to 
this basic use of their water Mr. Pownall 
has shown the way to the solution of an 
increasingly difficult problem, to a 
resurgence of life on the canal surfaces, 
and to some stimulating civil engineer- 
ing. 


Nuclear Plans 
for India 


The first of the two natural uranium 
reactors included in India’s third 
five-year plan is to be Russian built. 

The Indian atomic energy authority 
has agreed with the Russians that while 
a great deal of the equipment will be 
made in India it will be to Russian 
designs and supervised by Soviet engi- 
neers. The running of the eventual 
reactor will be in the hands of Indians, 
trained in the Soviet Union. 

The second reactor is not being left 
in the air. Leading members of the 
Indian authority have visited London 
discussing a British interest in the 
project and the Indians are willing to 
consider French and United States 
offers. 

After the slowing up of the nuclear 
pace in Britain it needs no emphasising 
that it would be of enormous help to 
one of the three remaining consortia if 
the second Indian natural uranium 
reactor were to be ordered from a 
United Kingdom group. 
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Over the enriched products from the 
natural uranium reactors India has 
said she will not accept the control 


Energy Agency. She says, and rightly, 
that this would put her at a disadvantage 
compared with the senior nuclear 
powers. 

It is possible to feel that India is not 
so much concerned with the existing 
nuclear powers and the weapons they 
possess, as the future nuclear power 
hastening forward in China. 


of Nuclear 
Pace Making 


The announcement of the Government's 
decision to slow down the nuclear 
programme spotlights the Central Elec- 
tricity Generating Board's plans for 
building more coal-fired stations. Since 
the full cut in nuclear construction is 
to fall on the CEGB’s share of the 
programme (reducing the anticipated 
nuclear generating capacity from 
4,475 MW to 3,175 MW by the end 
of 1966) earlier plans for coal-fired 
plant for the years 1965 and 1966 must 
now be increased by 1,300 MW. 
Moreover the load forecasts for these 
years have recently been substantially 
raised, so that on both counts a much 
more vigorous programme of coal-fired 
power station construction is necessary 
than the Board anticipated a year or 
two ago. 

As a result of this rethinking, applica- 
tions have recently been made to the 
Minister of Power for authority to 
proceed with construction of several 
coal-fired plants, including West Burton 
and Holme Pierrepoint stations, each 
of 2,000 MW capacity, and one at 
Tilbury of 1,400 MW. This must be 
heartening news indeed to the makers of 
large boiler plant in this country, who 
may recently have been feeling that the 
Board has left them out in the cold. 
It will also, be noted that no more oil- 
fired stations are contemplated. 


Increasing Efficiencies 


It is worth considering the steadily 
increasing overall thermal efficiencies 
that are being achieved by new coal and 
oil fired stations as larger and larger 
units are installed. Figures of around 
30 per cent that were being realised by 
60 MW sets a few years ago have now 
been overshadowed by efficiencies 
approaching 34 per cent for new 
120 MW sets; and it is expected that as 
still larger units up to 550 MW, employ- 
ing higher steam conditions, go into 
service the results will be even better. 

For reasons of nuclear design, the 
natural-uranium atomic power stations 
now in various stages of planning and 
construction are large, ranging in size 
from 275 to 550 MW. They have thus 
opened the door in Britain to larger 
generating units, a trend reinforced by 
current American practice. The fresh 
thinking brought to power generation 
by nuclear engineers may therefore 
have led to various technical improve- 
ments, including economics of scale, 
from which the designers of conventional 
power stations have likewise benefited. 


Isotopes 
Shop Window 


The Institute of Directors is encourag- 
ing . . . the Federation of British 








Industries is ably supporting the efforts . . 
But it is still possible for Sir Roger 
Makins, chairman of the UKAEA, to 
say, “* There is, perhaps, a lurking fear 
that every product of atomic energy is 
dangerous or noxious in use. Indeed, 
nothing has suffered more than atomic 
energy from guiit by association.” 

The occasion was the opening of an 
information bureau for radioisotopes 
at the Charles II Street address of the 
UKAEA, and Sir Roger knows very 
well that for every present usage of 
isotopes, it would be possible to add 
another nine. 

Sir Hugh Beaver, acting president 
of the FBI, has issued “ marching 
orders,” to quote the words of Sir 
Roger. Not that orders are really 
called for here. The UKAEA and the 
Radiochemical Centre’s isotope labora- 
tories at Wantage and Amersham have 
offered every facility in helping and 
training management and technoigists 
to understand radioisotopes. 

“It will need really great personal 
effort to get this across to management,” 
said Sir Hugh, but this remark surely 
embraced his feeling that a great deal 
of personal effort has already been put 
into getting this story across. Opening 
this technically-staffed shopwindow in 
London is just one more calculated 
step towards sales-and-service for an 
industrial tool which has proved over 
and over again that it is capable of 
paying for itself tenfold. 


and Mechanising 
the Mails 


Success comes to those who follow the 
lead given by a Government department. 

That is the experience of eight British 
engineering firms who have joined forces 
with the Post Office in developing a 
whole range of new mail handling 
devices. According to Brigadier K. S$. 
Holmes, director of postal services in 
the GPO, this new export industry is 
leading the world, though the Americans 
are now putting a substantial effort into 
similar projects. 

Spurred on by the Post Office drive to 
mechanise the handling of mails, the 
eight firms now offer an integrated 
range of automatic mail handling equip- 
ment which enables mail to be segregated 
into its proper categories, sorted and 
distributed with a minimum of human 
intervention. 

Some ingenious engineering, mechani- 
cal as well as electrical and electronic, 
has gone into the equipment designs. 
One piece of plant, a vertical rising 
conveyor, is arousing interest outside 
the Post Office because clearly it has 
possible applications in many industries. 

The eight firms are Elliott Brothers 
(London) Limited and Associated Auto- 
mation Limited of the Elliott-Automa- 
tion Group, Vickers-Armstrongs (South 


Though some of these firms are com- 
petitors, they have come together to 
stage an exhibition of postal mechanisa- 
tion equipment at the conference of the 
Universal Postal Union now being held 
at Eastbourne. Delegates are attending 
from the principal countries of the 
world. 

The manufacturers of British postal 
equipment have already received export 
orders from Russia, Switzerland and 
Egypt. 








Metals and Materials 
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Until recently, the great strength and shock- 
of glass-reinforced laminated structures 





transfer. 

difficulty of introducing fibrous material in 
sufficient quantity into resins in powdcr or tablet 
form. Recent development work, however, 
has led to the introduction of the dough 
moulding compounds (DMC), which are made 
up of a resin, generally with a polyester base, a 
mineral filler, and up to about 30 per cent of 
glass fibres with a maximum length of about 
+in. Careful compounding results in a slightly 
tacky dough-like substance, in which the fibres 
retain their integrity under the stress of — 
even in quite complex cavities, producing a 
homogeneous moulding even with transfer 
moulding techniques. 

Since the aie sets entirely by polymerisation, 
there is little shrinkage. A further advantage 
is that the absence of volatile products enables 
pressures as low as 100 Ib per sq. in to be used. 
Tensile strength of about 5 tons per sq. in, and 
torsional strengths twice as high, are obtainable. 

One firm which has applied these materials 
with great success is Westinghouse Brake and 
Signal Company at whose Chippenham works 
mouldings of many types are turned out for the 
various manufacturing divisions. Much of the 
equipment is designed for railway brake systems 
and signalling equipment, where strength and 
resistance to shock are very important; electrical 
properties are often also critical. In the new 
moulding shop, components are produced in 
DMC on a range of Daniels presses with 
capacities from 28 tons to 150 tons, which are 
particularly suitable for dough moulding, being 
equipped with close temperature control of the 
platens and with automatic control of the 
moulding cycle. Cycle speed is fairly critical 
because, unlike phenolic and other traditional 
thermosetting resins which gradually increase 
in viscosity as curing proceeds, polyesters have 
low viscosity for a considerable period until 






























Dough-Moulded Plastic Spanner 


polymerisation creates a rapid rise in viscosity 
and an almost complete cessation of flow. 
Closing speed must therefore be high (more 
than 5 in per sec) to ensure complete filling and 
consolidation while the dough remains fluid. 
Thereafter, rapid cure results in a short total 
cycle time. Temperature control is equally 
important, because too high a heat input to the 
resin at closure would result in an initial drop in 
viscosity to the point where the resin would not 
carry the reinforcing fibres into remote parts 
of the cavity, producing physically weak areas. 
For most purposes, temperatures between 140° 
and 170° C are employed. 

In the new moulding shop, DMC is replacing 
such well-tried materials as resin-impregnated 
paper and fabric and slate for switchgear 
components where great rigidity and shock- 
resistance are important. It has been found that 
the process permits dimensional tolerances to 
be held very closely; in one example, a plate 
measuring 104 by 94 in is held within 0-01 in of 
flatness over its entire area, without post-mould- 
ing treatment. An example of the reliance 
placed on the mechanical properties of dough 
mouldings is illustrated. The components are 
spanners or keys for deep cap nuts of brass 
forming part of railway signalling equipment. 
The original spanner (left) is a phenolic moulding 
containing a hexagonal steel tube insert to 
bear on the nut. The new type is moulded in 
one piece from Rockite K 501, a glass-reinforced 
polyester dough supplied by British Resin 
Products, which considerably simplifies produc- 
tion scheduling. 

In trials extending over several months, the 
wear-resistance of the new spanners has been 
found to be excellent, while the torque which can 
be applied is beyond the tensile strength of the 
brass stud on which the nut fits. The spanners, 
incidentally, are frequently used and usually 
carried in the pocket, which is the main reason 
for their unusual shape. Another incidental 
advantage of plastic spanners is that they can be 





Dough-moulding has made it possible to dispense 

with the steel insert incorporated in the former 

phenolic moulding at the left. Wear and shock 
resistance of the new unit are superior. 


colour-coded for size and also other features. 

Other applications of DMC are being developed 
at Chippenham; one which has already resulted 
in lower production costs and improved quality 
is for heavy-duty solenoid coil formers. The 
conventional method, involving the moulding of 
phenolic flanges on to a resin-impregnated paper 
core called for several operations and required 
great care to achieve adequate bonding between 
paper and phenolic. Formers are now produced 
in one piece from polyester-based dough, and 
have proved to be superior in every respect to 
the fabricated units. 






































Apply Zinc Coating 


Many coatings based on zinc dust are marketed 
as maintenance coatings in place of galvanising. 
There are ones based on epoxies, rubbers and 
inorganic binders. For most of these it is 
strongly recommended that mill-scale should be 
removed from the underlying steel; in this 
country, for instance, C and P Development 
Company have just started marketing Skaline 
mill-scale remover which is particularly recom- 
mended for pretreatment before applying their 
zinc-rich coating. 

Now, 12 months after the launching of a 
‘silicone based zinc coating in the USA, the 
Carboline Company confirms its earlier opinion 
that there’s no need to remove the mill-scale 
when using their Carbo Zinc 11. This is what 
the president of the company, Stanley Lopata, 
says in recent correspondence: 

“ Our literature calls for the sandblasting of 
all surfaces, which are to be immersed in water 
or solvents, and we are doing some experimental 
work on the outside of tanks and structural 
stee! where the surface is prepared only by a good 
wire brushing, and not by sandblast. We have 
some laboratory samples, where we took steel 
channels on which the mill-scale was half rusted 
off; these were wire brushed and the coat of 
Carbo Zinc 11 put over them before being 
placed in a mild industrial atmosphere. Channels 
which were prepared using a good vinyl primer 
have completely failed as the rest of the mill-scale 
has popped off the channel. Those channels 
with Carbo Zinc 11 are unaffected 
after a two year period, and so we are suggesting 





Over Mill-Scale 


to some of our customers that they try putting 
Carbo Zinc over hand cleaned steel, rather than 
sandblasting. This is only a suggestion on our 
part, however, as we find it hard to believe that 
our company would be the one to solve this 
problem of keeping mill-scale from popping off, 
when every other coating manufacturer in the 
country has worked on this from time to time. 
In any case, the data is valid, for we have 
duplicated it three or four times, but we are 
afraid to advertise it for fear that we will be 
placed in a category of merchandisers rather than 
scientists.” Modesty. 

For those who haven’t yet caught up with 
this material, here is a resume of its properties. 
Carbo Zinc 11 is a zinc-filled inorganic material 
in which the filler is added prior to application. 
It may be used either as a single coat protection 
or as a primer for other coatings where service 
temperatures range from —80 to 750° F. Where 
maximum hardness is necessary within 2 hours 
a curing solution is added. It stands up to 
most chemicals except acids, alkalis or salts 
having a pH greater than 9-0 or less than 5-5. 
Solids content is 80 per cent by weight and the 
theoretical yield is 615 mil-ft per gallon, with 
an average film thickness per coat of 2-5 mils 
(0-0025 in). 

There are certain limitations to this coating. 
When it is used as a fresh water tank lining, a 
white fluffy deposit of zinc hydroxide and zinc 
carbonate is released. Therefore, in a drinking 
water tank which is used infrequently a white 
precipitate would be noticed. The coating 


should not be applied in films heavier than 
5 to 6 mils per coat or a hairline cracking of 
the surface may take place. This hairline 
cracking will not interfere with the efficiency of 
the coat, but the film will appear alligatored. 
A second thinner coat will normally fill in hairline 
cracks. 

A promising application of Carbo Zinc 11 is 
protection of steel where it is subject to high 
relative humidity conditions, severe condensation, 
and to marine environments where salt spray is 
a particular problem. An interesting use is 
application to steel mesh fences where the 
original galvanising is starting to wear off the 
surface. 

Another use for Carbo Zinc is in lining of solvent 
tanks, where a water white product is required. 
Companies handling high test petrols, methyl 
ethyl ketone, glycols, and other materials which 
are non-corrosive, but where steel tanks will rust 
if water is present, offer an excellent potential 
for a coating of this sort. 

One of the other notable features of this 
coating is that it dries within 20 minutes. Water 
sprayed on the coating within this period does 
not damage it or its performance. In coastal 
and tidal areas, this permits coating at low tide 
without loss of efficiency when the tide starts 
to come in. 

The coating is not currently being imported 
into this country, but the Carboline Company 
could be contacted for further information at 
St. Louis 17, Mo, USA. Licence negotiations 
in the UK are just starting. 
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Polyester Fibres 


ICI’s polyester fibre, Terylene, keeps forging 
ahead in its industrial uses. Compared with 
cotton, cellulosic and acetate fibres it is easy to 
illustrate Terylene’s superiority. But don’t for- 
get high tenacity nylon yarn. If you are interested 
in an unbiased comparison look back at 
ENGINEERING, 21 August, 1959, pp. 71-72. 

Conveyor belting is a well established outlet, 
and the illustration below shows a Terylene and 
cotton reinforced belt running in a limestone 
quarry in the West Country. Made by Barrow, 
Hepburn and Gale, the belt is 950 ft long, and 
was made endless on site. 

A new use for Terylene (it had to come) is as 
reinforcement for diaphragms. Saunders Valve 
Company have pioneered this, and are now said 
to be incorporating such reinforcement in the 
majority of their diaphragms. 

Reinforced premium V-belts—a_ significant 
development in power transmission—are now 
available from many leading manufacturers. 
They are already being used in widely varying 
conditions—from 4 h.p. machines up to 600 h.p. 
compressors. In most cases they have lasted 
twice, and in some cases, five times as long 
as standard belts. Bonnybridge Generating 
Station, Falkirk, has been testing Terylene 
reinforced V-belts on one of its coal handling 
plants, carrying a maximum of 60 tons of coal 
an hour’ Three Terylene belts have lasted twice 





as long as seven standard belts did previously 

and in 19 months have needed no adjustment 
The Jaguar Car Company have standardised 

on Terylene reinforced V-belts for all drives in 

their paint shop. 

Imperial Chemical Industries Limited, Millbank, 

London, SWI. 


Gold Gaskets 


“It’s been said that, if the art of valve making 
continues improving at the same accelerating 
rate as it has the last few decades, sooner or 
later valves would be made of gold. Edward 
Valves Incorporated, has taken the first steps 
in that direction *’; quote from the house journal 
of Edwards Valves in the USA. 

Eight 18 in tilting disc check valves, destined 
for nuclear service at the new Indian Point 
station of Consolidated Edison Company of 
New York, will be equipped with gold plated 
gaskets. 

Except for their size (10 in) and some design 
variations, the valves built for the first nuclear 
merchant ship, NS Savannah, were almost a 
prototype of the Indian Point valves. Instead 
of normal lead plated iron gaskets usually used 
with pressure seal joints, gaskets of pure silver 
were installed in the Savannah. Lead would 
dissolve in the demineralised water used in the 
nuclear system, exposing the iron which would 
then corrode. Both reactions would con- 
taminate the system. Silver would not. It is, 
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besides, an excellent gasket material, soft but 
sturdy. 

Similarly for Indian Point it was originally 
planned to use silver gaskets in the valves, which 
also had the pressure seal design. But Consolida- 
ted Edison planned to use nitric acid to de- 
contaminate the system. The acid, while it’s an 
excellent decontamination agent, is incompatible 
with _ silver. 

Research proved that low carbon austenitic 
stainless steel gaskets with gold plating would 
work. Neither metal is affected by nitric acid 
or pure water, and neither could contaminate 
the system. The stainless steel gives the gasket 
strength and the gold gives it softness. The 
combination stands up under both the service 
conditions and decontamination process. 
Edward Valves Incorporated, East Chicago, 
Indiana, USA. 


Third Dimension 
for Printed Circuits 


Why not use Kanigen plating for making printed 
circuits by a deposition technique? The throwing 
power of this nickel-phosphorus plating solution 
is so great that holes down to 0-011 in diameter 
could be covered uniformly; in other words, it 
should be possible to create valve holder sockets 
already in the circuit. 

Ideas such as this occurred to Societe Euro- 
peenne de Revetement Chimique, and Albright 
and Wilson, makers of the Kanigen materials, 
are helping to launch the technique in this 
country. Basis for the circuits are not punched 
laminate but plastics mouldings. Three dimen- 
sional mouldings are quite possible. 

In a meeting of representatives from the 
electrical industries, Mr. Delbove of SEUREC 
introduced the new idea and showed how a 
circuit of this nature has been incorporated into 
a straight audio amplifier. Here are some of the 
comments made at this meeting; but remember, 
it’s at a very early stage of development yet. 

This is the drill for making circuits. A plastic 
moulding is made with surface grooves cor- 
responding to wire connections. These can run 
directly into holes which will ultimately form 
valve sockets. The moulding is roughened by 
blasting with an inorganic material such as 
alumina and is dipped in a solution of palladium 
chloride at a concentration of about 500 p.p.m. 
After drying, a stop-off paint of chlorinated 
rubber is applied by roller so that grooves and 
holes are left uncoated. After baking, the 
palladium chloride is reduced to metal by a 
chemical such as hypochlorite and the moulding 
immersed in the Kanigen bath. Palladium acts 
as a Catalyst to start off deposition of nickel- 
phosphorus, after which it builds up uniformly 
of its own accord. Typical thickness of plate 
is 0-001 in. 

Plastic materials found most successful for 
the mouldings are filled phenol formaldehyde 
compounds (similar to Bakelite) only incorpor- 
ating mica or slate to give good rigidity and 
electrical properties. Albright and Wilson 
comment that the aim is to choose a material 
which has expansion characteristics similar to 
the Kanigen deposit so that heating during 
processing or service will not cause peeling. 
Fillers are chosen so that palladium chloride is 
absorbed into the top layers only of the moulding, 
but there must not of course be any chemical 
reaction in this or later plating baths. Glass- 
filled polyesters have been made absorbent by 
having exposed glass fibres, and ptfe has been 
coated satisfactorily by etching the surface. 
Silicone dough moulding compounds would 
offer good properties up to 300°C, but these 
have yet to be tried. 

What is the potential for these circuits? 
Mainly for those circuits where heat warping is 
undesirable. Preliminary costing estimates have 
shown that they could be 30 per cent less expen- 
sive than plated or etched copper circuits. 
Why should they not replace all circuits, there- 
fore? Difficulties seem to lie in properties of 
the nickel-phosphorus plate. Resistivity is 
much higher than copper at 60 microhm-cin 
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and the plating exhibits magnetic properties. 
Thus there could be undesirable coupling and 
losses in the circuits especially at radio fre- 
quencies; till now, SEUREC have experimented 
only with low frequency audio circuits. Although 
it is as well to realise that the plate has magnetic 
properties this might be made use of for built-in 
screens, commented one observer. 

Application of the masking paint by roller 





seems to limit definition for fine circuitry, but 
SEUREC think it possible to go down to widths 
of one or two millimetres, and there is an added 
advantage in having the circuit below the surface 
in that it is more difficult to rub off the plate 
and that short circuiting should be reduced. 
Dip soldering is performed quite easily even 
after the plating has been left in open air for 
several days, and when plated on to slate or 
mica filled phenolics, the high adhesion of about 
8,000 Ib per sq. in is retained. 

In the first mouldings made by SEUREC, one 
of which is illustrated, the Kanigen plate depo- 
sited itself so evenly that no extra valve holders 
were required. For mass production, it is 
recommended that small diameter holes should 
be given a 30° taper so that the abrasive grit is 
effective right down the holes. 

There are still many questions to be answered 
on how the circuits will behave in service, but 
even at this early stage they seem very —- 
Albright and Wilson (Mfg.) Limited, 1 Knights- 
bridge Green, London, SWI, 


Solventiess Epoxide 
Coating System 


The paint industry has had several years experi- 
ence of solvent-thinned epoxide paints for 
protecting metal surfaces against corrosion. 
While these paints impart the necessary chemical 
protection required for industrial corrosion 
resistant finishes, in common with any solvent- 
based system they do not have sufficient film 
thickness to resist mechanical damage and, in 
most cases, several coats of epoxide paint are 
required. 

It is with this problem in mind that Bakelite 
has developed a solventless liquid epoxide resin 
and hardener system which will provide a 
coating of up to 0-010 to 0-015 in thick in one 
application, thereby eliminating the need for 
costly multiple coats. Such coatings are ideally 
suited for application to structural steelwork, 
most metals, wood and concrete. Thickness of 
such films can also be varied by incorporating 
differing amounts of filler. 

Another important feature of the system is 
that, by careful formulation, minimum drainage 
of films on vertical surfaces has been achieved. 
Flow-out is said to be excellent and the films 
will harden overnight under normal ambient 
conditions, 

Bakelite Limited, 12-18 Grosvenor Gardens, 
London, SWI. 

















Plain Words 
By Capricorn 


Last week I went to the Mermaid Theatre to 
see “The Life of Galileo,” by Bertolt 
Brecht. Bernard Miles as Galileo succeeds 
in that most difficult dramatic enterprise— 
making the truth convincing. He shows us 
a man, lifesize, true to the coordinates of 
recollected fact, yet, through the craft of 
player and playwright, also seeming true. 
Here is a Galileo to reconcile the isolated 
inconsistencies of history books, a Galileo 
of absorbing human interest. But Brecht 
was also an artful propagandist. He argues 
that the truth emancipates. (Oppressive 
authority may well lose face when shifted 
from the centre of the universe.) But truth 
is a capricious creature, and it seems to me 
that each generation invents new forms 
of ignorance to enslave itself. 

In the assurance of our hindsight we are 
inclined to laugh at the curious beliefs of 
Galileo’s contemporaries. But are we any 
wiser? We have our own myths and embrace 
them on evidence as unreliable. Modern 
man can be insufferably patronising towards 
his ancestors but in his own way is quite as 
credulous as they were. 

Science, for example, rejected in Galileo’s 
day as a rival to authority, is now authority 
incarnate. Scientists themselves tend to be 
cautious humble people, but the terminology 
of science is used by many charlatans to 
support most dangerous contentions. 

Equally hazardous is our unquestioning 
faith in policies and personalities, depending 
on our point of view. Fiscal measures that 
may ease several hundred people out of their 
jobs (and into other jobs) may arouse our 
violent indignation—though we are well 
aware that no modern state can work 
efficiently without mobility of labour. Or 
we may regard planning on a national scale 
as a grave infringement of our liberty—while 
knowing that, without planning, a company 
will soon go out of business. Consistency is 
no more in favour now than it was in the 
16th century—‘* You can’t condemn the 
teaching and take the stellar charts.”” Astron- 
omy and navigation, theory and practice, 
must go hand in hand. 

Brecht is surely right when he implies 
that our beliefs impose a limitation on our 
capacity for achievement. (“ How can we 
devise machines for pumping water if we do 
not study the heavens—the greatest mach- 
inery of all?) But Brecht encourages one 
most unhappy dogma: the justification of 
ignoble means by profitable ends. If Galileo 
defrauded the Venetian chamber of com- 
merce by selling them a telescope that he 
claimed falsely to be his own invention, if 
he recanted beliefs he knew to be true, then 
it was only to secure the means by which he 
might pursue his work, says Brecht. Though 
had Galileo not sacrificed his integrity, the 
emancipation Brecht applauds might not 
have had to wait until the 19th century. 

“ But no-one’s virtue is complete: 
“ Galileo liked to eat.” 
And so do I. 
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Letters to the Editor 


People Buy Wisely 


Sir, Your special article ‘‘ Machine Tool 
Firms React to Freer Trade” is full of very 
interesting facts (ENGNG., 17 June ’60, p. 813). 

In my company, we feel that the manufacturer 
of highly-specialised machine tools will find his 
fair market in either the Six or the Seven. In 
other words, subject to natural “‘ clannishness”’, 
there are still many foreign firms who do not 
mind paying a bit more to get what they want, 
especially for machines which are going to be 
with them for the next 30 years or so. On the 
whole, people buy wisely. 

However, when considering the more standard 
and less specialised machines, we would expect 
the picture to be very different and the Six and 
Seven would then operate to the optimum. 

However, the need for making a good product 
at a highly competitive price was never more 
apparent, and to survive at all we must develop 
with the utmost determination. We know this 
is easier said than done, but only a completely 
ruthless outlook will allow us to win orders 
against all competition. 

Yours sincerely, 
G. B. CROSTHWAITE, 
Joint Managing Director. 
The Bronx Engineering Company Limited, 
Lye, Stourbridge, Worcs. 
28 June, 1960. 


Detecting Intoxication 
in Car Drivers 


Sir, The nation is at present greatly concerned 
at the current high level of death and injury on 
the roads. Part of the responsibility must be 
laid on those who drive, cycle, or walk while so 
intoxicated as to have a reduced measure of skill 
in avoiding accidents, and various methods of 
detecting this impairment of control have been 
suggested. 

Among these methods is the measurement of 
the subject’s reaction time, and it is fairly simple 
to construct a timer for this purpose that is 
small enough for a patrolling policeman to 
carry, simple enough to use at the roadside, and 
cheap enough to be made available in large 
numbers. 


Taste I.—Summary of Reaction Time Tests for 40 Persons Classified According to Age. 
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But before this attractive solution can be con- 
sidered further, it is necessary to show that 
alcohol has a significant effect on the reaction 
time. It is not enough to show that alcohol 
increases the reaction time by a significant 
amount, it is necessary to show that the change 
is sO great that the reaction time of an intoxicated 
person is outside the range of times, obtained in 
the same test, of the whole population of sober 
drivers. 

Information on this suggested solution does 
not seem to be readily available. We have, 
therefore, with the cooperation of some of our 
colleagues, made some simple experiments which 
appear to dispose of reaction time measurements 
as a means of detecting the intoxicated driver. 
The evidence is, of course, limited in scope, but 
it appears to us to be conclusive. 

Three tests were employed. In the first, the 
subject was confronted with a small panel carry- 
ing an electric lamp, behind a yellow glass, and 
a push button. On the lamp being illuminated, 
the subject had to press the push button, on 
which his finger was already positioned, as 
quickly as possible, and the time between these 
two events was measured on a 10kc/s digital 
timer and recorded to the nearest 0-01 sec. 

In the second test, the subject was required 
to depress an organ pedal type accelerator with 
his right foot and, on seeing the lamp light, to 
transfer his foot from the “ accelerator” to a 
“‘ brake’ pedal operating a switch. The time 
between the lamp lighting and the “ brake” 
switch closing was recorded with the digital 
timer. To ensure that the subject was exerting 
some pressure on the “ accelerator ”’ initially, 
this pedal was also fitted with a switch which 
had to be closed before the panel light could in 
the first instance be illuminated. While the first 
test measures simple reaction time, the second 
test corresponds to what is called ‘ thinking 
time ’’ in the Highway Code. 

The third test required a measure of discrimina- 
tion on the part of the subject corresponding, we 
believe, to the choice between braking, steering, 
or accelerating in a moment of crisis when driv- 
ing. The subject was confronted with three 
coloured lamps, red, white, and green, and three 
buttons similarly coloured, but not similarly 
situated. The time was taken between one light 
appearing (the subject did not know in advance 
which lamp would light) and the pressing of the 
button of the same colour as the lit lamp. In 
each test, 10 successive attempts were measured. 


Time in seconds, Standard Deviations of 


Individual Times 






















































































{ j | 
No. of | | aa | 2 
Sex bed persons | One-light test, A | “Brake” test, B | Three-light test, C | Agility, | a - e 
| | 
l | 
Men } 20-29 6 | 0-21+0-03 | 0-42+0-05 0-57+0-18 | 0-21 | 0-36 
30-39 10 | 0-23 40-03 0:44 +.0-04 0624014 | O21 | 0-39 
40-49 6 | 0-2340-03 0-4420-06 | 0614015 | O21 | 0-37 
50-59 9 | 0224002 | 0454003 | 0-6840-14 0-23 | 0-46 
: 60-62 4 0-2540-03 | 0494006 | 0-7240-13 0-24 «#| 0-47 
Women 20-30 | 5 0-23+0-03 0-47 +0-05 0-67+0-15 0-24 0-44 
j | 
TasBLe I1.—Effect of Alcohol on Reaction Times. Time in seconds 
| Subject 1 (36 years) | Subject 2 (43 years) 
Alcohol taken | é Aue e TA ° aie > , 
| One light “ Brake” Three light One light * Brake Three light 
test test test test test test 
I | | 
ee | i j i 
0-24 + 0-02 | 0-48 + 0-03 0-61 + 0-08 | 0-23 + 0-03 | 0-45 +0-05 0-67 + 0-17 
Nil | | 
0-22 + 0-01 0-46 + 0-01 | 0-62 + 0-12 0-22 + 0-02 0-47 + 0-06 | 0-66 + 0-13 
1S min after first whisky .| 0-26 + 0-05 0-50 + 0-06 0-61 + 0-06 | 0:24 + 0-02 0-48 + 0:04 | 0-65 + 0-18 
15 min after second whisky ..| 0-26 + 0-03 0-49 + 0-02 | 0-67 + 0:04 0-26 + 0-06 0-49 + 0-05 0-76 + 0-23 
15 min after third whisky .| 0-30 + 0-06 | 0-51 + 0-03 0-67 + 0-08 0-27 + 0-06 0-50 + 0-06 | 0-64 + 0-08 
15 min after fourth whisky ..| 0:35 + 0-11 0-53 + 0-05 0-69 + 0-08 0-25 + 0-05 0-61 + 0-17 0-72 + 0-12 
30 min after fourth whisky ..| 0-29 + 0-02 0-47 + 0-01 0-76 + 0-20 0-25 + 0-03 0-50 + 0-03 0-65 + 0-08 
46 min after fourth whisky 
= large cups of | 
coffee oé -| O31 + 0-06 0-51 + 0-03 0-69 + 0-11 0-26 + 0-06 | 0-49 + 0-04 | 0-55 + 0-06 
i 
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Forty persons of a representative range of ages 
were subjected to these three tests. The results 
are set out in Table I. In the experiments, the 
times were measured from the application of 
current to the filament of the lamp, whereas the 
subject could only see the lamp, when the 
filament became incandescent. Tests using 
photocells, and other tests with a neon lamp, 
showed that the measured intervals were too 
long by 0-03 secs. This correction is made to 
the tabulated data. 

From the results shown in the table one may 
conclude that :— 


1. The single light apparatus gives an average 
reaction time of 0-23 sec. with a standard devia- 
tion of 0-03 sec. 

2. The * brake” test gives a mean time of 
0-45 + 0-04 sec. This may be compared with 
the “thinking time” of 0-67 sec implicitly 
quoted in the Highway Code as typical of good 
drivers. 

3. The time needed to decide between three 
available actions is much longer at 0-64 + 
0-15 sec. Both the mean and the standard 
deviation in this test are affected by the occur- 
rence of mistakes, where the wrong button is 
pressed and the subject has to try again, all in 
the measured time interval. 

4. While all the test times increase with age 
it is not until about 60 years of age that a 
significant deterioration in performance appears. 

5. The number of women tested was small 
and they were all in the same age group (20 to 
30 years), but the results obtained were consistent 
and suggest that women react to a sudden signal 
more slowly than men of the same age group. 

6. The consistency of the standard deviations 
shown in the table is remarkable. 


The differences between the reaction times 
as measured in the three tests are of interest, 
and are listed in Table I. It may be pre- 
sumed that the difference between the 
“* brake ” test and the single-light test represents 
the time needed for the subject to move his foot 
from the “ accelerator’ to the “ brake,” since 
it may be supposed that the brain message to the 
foot or to the hand is dispatched at the same 
time after the eye perceives the lit lamp. This 
time, about 0-22 sec is remarkably uniform 
through the age groups. 

The difference between the times reported in 
the three-lamp and one-lamp tests presumably 
represents the time required for the subject to 
make up his mind which button to press, since 
the acts of perceiving and button-pressing are 
nearly the same in the two tests. The increase in 
decision time with increasing age is significant. 

The effect of alcohol on two volunteers, making 
all three tests after a sequence of drinks, was 
observed. The two men were aged 36 and 43 
years respectively; the former was a driver with 
19 years’ experience, while the latter had passed 
his driving test about six months previously. 
Each carried out all three tests twice, about 
2 hours after a normal meal, no alcohol having 
been consumed that day. Two tests were made 
initially in order to find out if there was any 
substantial shortening of measured times due to 
practice in the tests. Both subjects had made 
previous attempts at all the tests. Each was then 
given a drink consisting of 50 ml. of 71 per cent 
proof whisky mixed with an equal volume of tap 
water. The drink was imbibed in comfort and 
15 minutes afterwards each man was retested by 
all three methods. This proceeded until each 
man had had four double whiskies at 20 minute 
intervals. After the fourth whisky, three sets 
of tests were made, the last one following two 
large cups of black coffee. The experimental 
results are set out in Table II. 

After the second drink, each subject expressed 
a feeling of wellbeing and was of the opinion that 
he was still fit to drive. After the third drink, 
they felt a little detached and very confident, 
but, on questioning, agreed they might not be 
wise to drive. After the fourth drink, each was 
flushed and showed definite signs of intoxication. 
Both declared themselves to be easily distracted 
and in their own opinion not fit to drive. This 
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was also the opinion of those supervising the 
test. 

While, as may be seen from Table LI, the 
reaction times in all tests for both subjects 
increase significantly with alcohol consumption, 
the changes are not large enough to take the 
drivers’ reaction time outside the range to be 
expected from sober drivers. Thus, reaction 
time could not safely be adduced in a law court 
as evidence of intoxication. 

Yours faithfully, 
G. Morris 
W. YOUNG. 
79 Eglinton Road, 
Ardrossan, Ayrshire. 
30 June, 1960. 


Air-Bearing Dynamometer 


Sir, I read with considerable interest the article 
“Development of a Precision Dynamometer ”’ 
(ENGNG., 11 Dec. ’59, p. 614). At the research 
laboratories of General Motors Corporation, 
there was a need for a 30 h.p. dynamometer with 
unusually high sensitivity. Like the authors, 
we also used externally pressurised air bearings 
to support the dynamometer. It was found after 
construction that a torque of 0-0005 Ib-in 
would produce a perceptible motion of the 
dynamometer, although the total supported 
weight exceeded 600 Ib. 

Self-aligning spherical bearings were used, as 
shown in the accompanying illustration, because 
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cylindrical bearings would have been difficult to 
align on such a large dynamometer. One sphere 
is rigidly attached to the dynamometer trunnion 
while the other is made free to slide axially on 
its trunnion by the use of pressurised air bearing 
recesses. Six shallow recessed areas in each 
spherical bearing surface act to give high load 
carrying capacity and good stability. 

The final result of this endeavour was a 30 h.p. 
dynamometer which will: provide high sensi- 
tivity, tolerate considerable misalignment of the 
trunnions and pedestals, tolerate thermal expan- 
sion, operate satisfactorily with a thrust load, 
and give trouble-free operation from “* shop 
air.” These dynamometers are just one more 
example of the useful application of gas-lubri- 
cated bearings. 
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Sincerely, 

ARNOLD O. DeHart, 
Senior Research Engineer. 

Mechanical Development Department, 

Research Laboratories, 
General Motors Corporation, 
Warren, Mich., USA. 
31 May, 1960. 


Events in Advance 


Meetings and Papers 
Association of Supervising Electrical Engineers 


LONDON 
an ee by C. F. Bassett. Central London 
Branch. Hotel, Bloomsbury Square, WC1. 
Mon., it Jule 9.13 om. 
Annual ee eS = Evening. South East 
tham Green School, Queenscroft Road, 

Eltham, SE9. ‘Wed. °F A ag Nn 

of M ’ by P. Wyer. 


South West London Breach. Prince of Wales Hotel, Wands- 
worth, SW19. Thurs., 14 July, 7.45 p.m. 


The address and telephone number of the headquarters 
of the institution are given below. 


Association of Supervising Electrical ae , 23 Bloomsbury 
Square, London, WC1. (LANgham 5927) 








Events in Advance 


Leningrad Will See 
British Plastics Achievyments 


Ar its successful showing in Moscow last 
month, the “ Plastics in Industry ” exhibi- 
tion organised by the Plastics Division of 
Imperial Chemical Industries Limited is being 
transferred to Leningrad, where it will be on 
display from 15 to 29 July at the Exhibition 
Pavilion in the Park of Kirov. 

The firm’s Plastics Division is already selling 
polythene and pvc in Russia and anticipates 
that the exhibition will stimulate its trade in 
these products as well as in new plastics materials. 
Another important objective of the exhibition is 
the opportunities which it will provide for ICI 
technologists to discuss matters of common 
interest with their opposite numbers in the 
Soviet Union. 

Among the items on show which are likely to 
have special attractions for the Russians may be 
mentioned a motorboat made from “ Alkathene”’ 
(the firm's own brand of polythene), an Austin 
Seven saloon car which illustrates some of the 
uses of ICI plastics in the motor industry, and 
sections of a bathroom and kitchen featuring 
“* Perspex’ sanitary ware. The use of pvc 
in the form of flooring, large rigid tubing and as 
conveyor belting for foodstuffs and coal will also 
be exhibited. 

A series of lectures on plastics materials and 
fabrication methods will be delivered by the 
firm’s technical officers and there will be a work- 
ing demonstration of the machinery employed. 
Injection moulding and extrusion machines, 
constructed by R. H. Windsor Limited, Chessing- 
ton, Surrey, will produce finished articles using 
ICI plastics materials. The Tetra-Pak, a poly- 
thene-coated paper package for milk, fruit juices 
and other liquids, will be demonstrated by a 
machine capable of producing 5,400 Tetra-Paks 
an hour. 


Exhibitions 
and Conferences 


Nylon Fair, British.—Mon., 6 Feb., to Fri., 10 Feb., 
1961, at the Royal Albert Halli, London, SW7. 
Sponsored by British Nylon Spinners Lid. 
Open to the trade only. Organised by Trade 
Fairs and Promotions Ltd., Drury 
Street, London, WC2. Tel. TEMple Bar 3422. 

Course for.—Mon., 20 Feb., 


to Fri., 3 Mar., 1961; and Mon., 13 Mar., to 
Fri., 17 Mar., 1961, at Dunford "College, near 
Midhurst, Sussex. I should be made to the 
offices of Associated Consultants Ltd., 


or to the AIC College of Management, 54-58 
Uxbridge Road, a ws. Tel. EALing 4567. 
Carpet, Linoleum and F Inter 


air, i 
national.—Mon., 27 ron to Fri., 3 Mar., ae 
at Earl’s Court, London, Sws. Sponsored by 
official trade associations. Open to the trade onl d. 
Organised by Trade Fairs and Promotions Lt 
Drury House, Russell Street, London, WC2 
Tel. TEM le Bar 3422. 
Carpet Production E eg Ne 27 Feb., to 
Fri., 3 Mar., 1961, at Earl’s Court, London, 
Sws. Covers i 


, equipment and acces- 
sories. Held in conjunction with the International 
Carpet, Linoleum and Floor Fair. 
Open to the trade only. 
Fairs and Promotions Ltd., Drury House, Russell 
Street, London, WC2. Tel. TEMple Bar 3422. 


National.—Mon., 27 Feb., to -» 3 Mar., 1961, 
at Earl's Court, London, 
trade only. Organised by 
motions Ltd., House, 
London, WC2. Tel. TEMple Bar 3422. 
Men’s and Boys’ Trade Fair, International.—Mon.., 
27 Feb., to Fri., 3 Mar., 1961, at Earl’s Court, 
London, SW5 3 








New Plant and Equipment 


LOADER-DIGGER 


Compact 
Arrangement 


jatest addition to the range of 
loading shovels is the “* Universal ” 
i which is basically a com- 


and the Frontioader 59 shovel. 

The main claim for the machine is the 
compactness, for in the travel position 
as illustrated it is only 10 in longer than 
the shovel alone. It takes less than 
24 minutes to convert it for digging, or 
to stow the digger. 

Power is supplied by a Fordson 
Major 4 cylinder diesel developing 
54 hp. at 1,800 r.p.m. Transmission is 
through a 13 in Borg and Beck clutch 
and a constant mesh gearbox, giving 6 
forward and 2 reverse speeds. The 
front axle is centre pivoted and has an 
oscillation of 10 in; steering is by Marles 
cam and roller with a ratio of 24-7 to 1. 
The hydraulic system is fed from a 
Hydreco gear pump and is controlled by 
a parallel circuit valve. Main and 
tilting rams for the shovel are 4in 
diameter. Buckets available range from 
2 yd to 2 cu. yd according to the material 


PAINT SPRAYING 
PLANT 


Airless Type 


ow available is a_ transportable 

airless paint spraying plant for 

large objects that cannot easily be 
placed in booths. 

It is claimed for the plant that it will 
spray a wide range of materials including 
those of high viscosities so that thick 
films can be built up with a few coats. 
The plant consists of a 24 to 1 ratio 
pump mounted on a pneumatic tyred 
hand truck which is fitted with a paint 
agitator, air lift, air pressure regulator, 
and a 10 gallon container (into which a 
5 gallon paint drum may be placed); 
a heavy duty spray gun with tungsten 
carbide spray cap; stainless steel wire 
braided reinforced high pressure hose; 
and a heavy duty air supply hose. 

The air motor-driven agitator mixes 
the paint and keeps it in suspension, and 
the air lift allows paint containers to 
be changed over rapidly. The air 
pressure regulator controls material 
pressure for ideal atomisation, and the 
tungsten carbide spray caps available 
will handle a wide range of paints. 


CONCRETE 
PRESS 


For Slabs and Kerbs 


A NEW introduction is a 400 ton 
~ eoncrete slab and kerb press using 
oi] as the pressure medium. 

The machine is entirely self contained 
and is a single mould model. It is 
designed primarily to produce slabs to 
British Standards but is adjustable over 
the range from 3 ft by 2 ft by 2} in to 
2ft by 2ft by 24in. For the produc- 
tion of kerbs a special mould is available 
which fits the standard slab mould and 
permits the manufacture of kerbs 
measuring 10 in by Sin or 12 in by 6in 
with buil nose, half batter, chamfer 
or channel. An alternative mould will 
produce kerbs 12 in by 8 in. 

The press has a main hydraulic down- 
stroking ram with single action. The 
maximum load is 400 tons. The main 
ram is returned by two smaller rams 
attached to the crosshead. Control 
is by a single manually operated valve. 
A double acting cylinder traverses the 
mould from the filling to the pressing 
station, positioning being by stops. 
Adjustment is provided by lock nuts 





being handied, and the maximum load- 
over height is 12ft 9in. Clear dis- 
charge height is 10 ft 8 in. 

The power digger will dig to a depth of 
12ft and has a reach of 18 ft lin to 
the rear. Clear discharge height is 
8ft 8in. At 90° to the machine the 
reach is 11 ft 4in. Buckets range from 
12 in to 60 in widths with capacities from 
2cu. ft to 74 cu. ft. There is an un- 
interrupted arc of swing of 188°. The 
machine has an overall length (in the 
travel position) of 17ft and width of 
6ft Gin. It weighs 6 tons 5 cwt 
unballasted. Merton Engineering Com- 
pany Limited, Faggs Road, Feltham, 
Middlesex. 





The pump delivers air up to 2,500 Ib 
per sq. in, the consumption being from 
5 to 7 cu. ft per minute. The agitator 
takes another 4 cu. ft per minute. The 
material hose is made of an extruded 
Tefion lining with stainless steel wire 
cover having a j in inside diameter. The 
air supply hose is two-braid reinforced 
ye in inside diameter. The gun is 
forged aluminium. Aerograph-De Vilbiss, 
Company Limited, 47 Holborn Viaduct, 
London, EC1. 





on the traversingram. To prevent shock 
at the end of the stroke, the traversing 
ram speed is retarded by two needle 
valves integral with the cylinder. Output 
is about 50 kerbs or 80 slabs per hour 
with a team of four men. A vacuum 
crane removes the units. Fielding and 
Platt Limited, Atlas Works, Gloucester. 
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DRAFTING 
UNIT 


Cantilever Mounting 


(Cuter claim for the new Arclight 

cantilever drafting unit is that it 
leaves the legs and feet entirely un- 
obstructed. 

The unit has been designed to accom- 
modate the Mason Minor drafting stand 
with any of several types of board 
assemblies. It can also be used in 
conjunction with the wood reference 
tables. As there is no pillar or similar 


. support the drafting positions are un- 


restricted. 

The horizontal cantilever arm has a 
tapered section and is fabricated from 
16 gauge mild steel, reinforced. It is 
positively secured to the bench by a 
supporting section consisting of a 2in 
by 2in by 4in mild steel angle rigidly 
braced. The wood covering cabinet of 
the rigid support section consists of 
din blockboard top, oak veneered and 
edged all round. Front and back panels 
are of 3 in blockboard veneered, and the 
side panels of 5mm veneered plywood, 
the whole being finished and polished in 
light oak to match the standard Arclight 


JIG 
SAW 


Power Return 


FEATURE of a new jig saw is that the 
spring return has been replaced by 
a full power return mechanism. Claims 
include silence and absence of vibration. 

In the Master (shown in the illustration 
without the work table) the saw forms 
part of a closed loop, the remaining 
portion being made of steel cords. At 
the four corners of the rectangle that the 
loop makes are the roller bearings and 
fittings to allow the up and down move- 
ment of the saw blade. An eye in the 
middle of the lower horizontal run of the 
steel cords engages the crank pin from 
the motor drive and thus the recipro- 
cating motion is obtained. The cords 
and blade are held under tension applied 
by the upper arm of the machine. 

An extension of the upper arm passes 
below the bed and is connected to a 
lever at the front by which the arm can 
be brought into the working position. 
The connection is screwed and rotation 
of the hand wheel gives fine adjustment 
to the tension, it being possible to 
make adjustments while the machine is 


AIR 
CYLINDERS 


Miniature Size 


A NEW range of air cylinders has 
been produced for applications 
where small size is important. 

There are three double acting models 
in the range with strokes of 1 in, 2 in and 
4in. There is also a single acting model 
made only with a stroke of lin. The 
bore of all models is }in. The normal 
operating air pressure is between 30 and 
150 Ib per sq. in. 

The S775, the single acting version, 
has an initial pull of 101b and a final 
pull of 31b. The final thrust is 34 Ib. 
Air consumption per 1,000 complete 
cycles is 2 cu. ft. For the double acting 
types, S778, the final pull is 40 Ib and the 
final thrust 44 Ib. They have an air 
consumption of 3-9 cu. ft per 1,000 cycles. 
All figures are for an air pressure of 
100 Ib per sq. in. 

The cylinders are intended for use in 
jigs and fixtures, interlocks and ejectors, 
and for such purposes as operating 
latches, trips, and signals. Body outside 
diameter is approximately 1 in. Cylinder 
barrel, end covers, piston, and locking 
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reference units. The cabinet top has an 
overhang at the front and back. The 
cantilever arm is stove enamelled. 

The unit is available in two sizes to 
take double elephant or antiquarian 
boards. The equipment can be used as 
a single unit or as an addition to an 
existing installation. It allows a wide 
choice of arrangements for reference units 


and filing equipment. E. N. Mason 
and Sons Limited, Arclight Works, 
Colchester. 





running to get the best of the work. 

Power is supplied by a 4 h.p. motor 
running at 1,440 r.p.m. and the blade 
also reciprocates at this same speed. 
The machine has a 3 ft throat allowing it 
to cut to the centre of a 6ft circle. As 
cutting can be also directed sideways, 
the machine will cut along the centre of 
6 ft wide material, of unlimited length. 
Any type of saw blade can be used. Hob- 
bies Limited. Station Works, Dereham, 
Norfolk. 





ring are brass, and piston rod and nuts 
are steel. Synthetic rubber seals are 
used throughout. In the standard models 
the ports are tapped 4 in BSP, but models 
are also available tapped for American 
or metric threads. | Mounting can be 
by the screwed nose. Martonair Limited, 
Parkshot, Richmond, Surrey. 
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international 
Machine Tool 
Exhibition, London 


Although full information is not yet available, it would seem that attend- 


ances at the exhibition will be well up on 1956. 


Noticeable was the increase 


in numbers during the first week ; whereas in the last exhibition there had 
been a warming up period, in this one attendances were as many as 3,000 
higher on a single day. The total up to July 2 was 59,377. Some of the 
exhibits are described here ; others were given in the previous three issues. 


FILLET ROLLING 
MACHINE 


T BSA fillet rolling machine on show 

has been designed specifically for 
use on automobile crankshafts, but can 
be used for other items. 

The headstock and tailstock spindles 
are moved hydraulically to contact the 
crankshaft ends, and the rolling heads 
are brought into contact, also hydraulic- 
ally. An increased pressure is used to 


COORDINATE 
DRILL 


Automatic 
Tool Changing 


HE illustration shows a 6ft by 6ft 
vertical coordinate drilling machine 
arranged with Autonomic control. 

The machine has a drilling capacity 
up to 13 in in mild steel and a positioning 
accuracy of table and saddle to within 
0:0005 in. The spindle traverse without 
dead stop is to 0:01 in and with a dead 
stop for facing to within 0-001 in. 
Spindle speeds range from 40 to 1,570 
r.p.m. and there are 15 feeds for drilling 
and tapping, from 4 to 13 in per minute 
and from 1 to 26in per minute res- 
pectively. Table traverse is 7 ft 44 in 
and saddle traverse 6ft. The spindle 
stroke is 1 ft 7 in and cross rail elevation 
3 ft 6 in. 

The Autonomic system is a Staveley 
development using punched tape. The 
tape reader and all controls are mounted 
on a console which also houses the power 
supply. Pendant controls are used for 
setting up. Push buttons on the console 
allow manual positioning. The opera- 
tions that can be carried out under tape 


MARKING MACHINE 


For Curved or 
Flat Surfaces 


ATest of the Masseeley marking 
machines is the model 60 which can 
mark either curved or flat surfaces. 

The machine operates on the rotary 
principle and will make up to 1,200 
impressions per hour. The markings 
can be applied to plastics, metal, or 
rubber, and can be made on separate 
items or on continuous lengths, as in 
the case of tubing, cable or hose. The 
method used is that of the heat applica- 
tion of pigmented foil, using dies and 
fixtures to suit the particular work to be 
marked. 

The machine is driven by a fractional 
horse power motor with an infinite 
speed variation of the die from zero to 
100 revolutions per minute. The opera- 
tion is controlled by a magnetic clutch, 
which permits the use of photo-electric 
cells to control the spacing of marks 
along a tube or cable. The temperature 
of the die is controlled by a thermostat 
and is indicated at all times on a ther- 
mometer. The foil moving mechanism 
and the die movement are synchronised 





perform the actual rolling operation. 
The number of revolutions of the crank- 
shaft is counted and the spindle comes 
to rest in a position exactly ready for 
repetition. The machine can be fitted 
with rolling heads up to 13 in number 
and is capable of rolling shafts with six 
cranks and seven bearings. Maximum 
shaft length is 36in and crank stroke 
Sin. Power is supplied by a 10 h.p. 
motor. Burton, Griffiths and Company 
Limited, Mackadown Lane, Kitts Green, 
Birmingham 33. 





control include drilling, reaming, tapping 
and spotfacing, as well as speed, feed 
and tool changes. 

Spindle speeds, feeds and type of 
cycle are preset by dials for each of 
15 tool numbers. Thus changes of speed 
and feed may be made without alteration 
to the tape. When the tape calls for a 
particular number the set speed and feed 
are automatically engaged. A “ mirror 
image” switch allows right and left 
hand components to be produced from 
the same push-button setting or tape 
information. A “ Director” switch 
initiates the sequence. Table positioning 
is by optical gratings. James Archdale 
and Company Limited, Blackpole Works, 
Worcester. 


so that wastage of foil is kept to a 
minimum. 

The weight of the machine is 2 cwt 
and the overall measurements are 24 in 
by 22 in by 13 in. The heater is rated for 
a consumption of 750 watts. The table 
supporting the work is adjustable over a 
wide range so that work of different 
sizes can be accepted. Other models 
in the range are for specialist applica- 
tions. Masson Seeley and Company 
Limited, 137-139 Euston Road, London, 
NWI. 








New Plant and Equipment 


17 in LATHE 


All Geared 
Headstock 


EATURES of a new 17in swing lathe 
are the 12 speed all-geared head- 
stock and the wide bed with rear facing 
apertures for the easy disposal of swarf. 
The standard machine will swing 
17¢ in over the hardened and ground 
gap bed which will admit 40 in between 
centres. Various bed lengths are 
available to take up to 79 in between 
centres. Twelve spindle speeds within 
the range from 32 to 1,500 r.p.m. are 
obtainable from the single speed 
10 h.p. motor. The spindle is mounted 
to run in three bearings and is bored to 
take 3in diameter bar. It has an L2 
taper nose. A Matrix reversing clutch 
is fitted. 

The totally enclosed gearbox has a 
range of 66 speeds and feeds for cutting 
threads from 2 to 120 t.p.i. or from 
4to9mm pitch. Sliding feeds are from 
0-0019 in to 0-057in and surfacing 
from 0-0009 in to 0-028 in. 

Over the shears the bed width is 
14in; over the saddle the swing is 
12 in, which is reduced to 11, in when 


CENTRELESS 
GRINDER 


3 in Capacity 


A NEW Scrivener centreless grinder, 
model No. 1, has a capacity for 
work up to 3 in diameter. 

The machine at the exhibition is the 
through feed form with vibratory feeder 
and automatic feedback size control. 
The feeder is 24in diameter and is 
nylon coated to reduce wear and noise. 
Race rings are fed horizontally into the 
machine, then turned to the vertical plane 
and rolled down the delivery chute to the 
transport roll equipment. Rings from 
din to 3in can be accommodated. 
The ground workpieces pass through a 
gauge head embodied in the rear output 
chute of the machine and a Sigmatrol 
unit senses any variation trend and 
moves the grinding wheels to restore 
the correct product size to within 
0-0005 in. 


Features of the machine include 
steplessly variable power truing as 
standard on both wheels;  stepless 


speeds from 10 to 750 r.p.m. and the 
ability to tilt the wheel up to 70° in 
either direction. The universal work rest 


JIG BORER 


Optical 
Setting 


T= optical setting system on the 
Mikromat jig borer allows position- 
ing to an accuracy of 0-00004 in. 

The machine has a measuring surface 
of 124 in by 17} in with a table traverse 
of 13} in longitudinally and 94 in trans- 
versely. Maximum boring diameter is 
2} in. The spindle is No. 2 Morse taper 
and has a travel of 4in. The maximum 
traverse of the boring head is 17 in and 
the maximum distance from spindle nose 
to table is 21 in. 

Spindle speeds are infinitely variable 
by an electronic control from 100 to 
2,800 r.p.m., and feed for the boring 
head is 0-0008 in per revolution. There 
are three feeds for the boring spindle of 
0-0008, 0-002 and 0-005 in per revolu- 
tion. Power consimption is 5 h.p. 

In the measuring system, illuminated 
drums give the coarse readings, and fine 
settings down to 0:00004 in are made by 
spiral microscopes viewing glass rules 
through reversing collimators. Setting 
accuracy of the table is to within 
0-00008 in. When the settings have been 





the cover is in place. The swing in the 
gap is 26in and the gap width in front 
of the face plate is 94in. Maximum 
cross slide feed is 14 in and top slide 
feed 64 in. Maximum movement of the 
loose head spindle is 6 in. The machine 
will take a maximum tool section of 
2? in by lin. 

The cast iron base contains the motor, 
electrical control gear, and coolant 
pump, and the enclosed apron has a 
built-in screwcutting indicator and the 
automatic feed disengagement. The 
cross slide screw is completely covered. 
Extra equipment includes hydraulic 
copying, driver plate, travelling steady, 
16 in face plate, cone centres, live ceritre, 
micrometer saddle stop, and square 
turret. Taper turning and milling 
attachments are also available. T. S. 
Harrison and Sons Limited, Union 
Street, Heckmondwike, Yorkshire. 





is suitable for both through or plunge 
grinding and there is a swivelling contro! 
head slide, for rapid correction of 
tapered work, to which the workrest 
can be coupled. 

The grinding and control wheels are 
18in and 10in diameter respectively 
and are driven by a single motor of 
10 h.p. 

Standard wheel width is 4in. Maxi- 
mum opening with new wheels is 
34 in. The aim of the design has been 
rapidity of set up and changeover and 
versatility of operation. Controlled 
cycle equipment is available. Wickman 
Limited, Fletchamstead Highway, Cov- 
entry. 





made the slides are locked by a com- 
pensating band clamping system. The 
measuring system allows limits in depth 
to be maintained to within 0-0005 in. 
The machine has overall measurements of 
5 ft 7 in by 5 ft 9 in and stands 6 ft 11 in 
high. William Watts Limited, Canal 
Street Nottingham 
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New Plant and Equipment 


TOOL ROOM 
LATHE 


15 in Swing 


T= series 75HS lathe has been de- 
signed and constructed to obtain a 
robust and modern high precision lathe, 
easy to operate and capable of maintain- 
ing its initial accuracy over many years. 
The machine will swing 15 in over the 
bed and admit 45 in between centres. 
Swing over the cross slide is 84 in. The 
bed is 96 in long and 13} in wide. It is 


the face plate, allowing a swing of 174 in. 
The carriage is guided on a large assyme- 
trical front V with a flat rear bearing. 
All ways are induction hardened. The 
one piece fabricated steel base incor- 
porates chip tray, coolant tank, and 
lubricating oil tank. 

The spindle is carried in three bearings 


casting. Lubrication is by oil jets with 
multiple hole return. The drive is 


BALANCING 
MACHINE 


250 Ib Rotors 


A NEW dynamic balancing machine 
now on the market will take rotors 
from 25 to 250 Ib in weight. 

Known as the CS6 it utilises a new 
type of transducer and a new technique 
in cradle suspension to give a sensitivity 
such that a bearing displacement of 
8 microinches can be readily detected. 
The base mounting is extendable, 
allowing a wide range of rotor sizes to 
be accommodated. The automatic 
belt tension device which is being used 
for the first time is also said to allow 
improvement in production speeds. 

The distance between the bearings is 
from a minimum of 8 in to a maximum 
of 45 in, and the maximum diameter of 
rotor that can be accepted is 24 in. 
The maximum shaft diameter at the 
bearing point is 34 in. Power is supplied 
by a I h-p. motor and the speed operating 
range is from 800 to 2,600 r.p.m. The 
motor is normally suitable for a 400 V 
three phase, 50 cycle supply, but other 
motors are available for the range from 


BROACHING 
MACHINE 


36 in Stroke 


T# redesigned version of the BSA 

T™M7 vertical broaching machine 
has a pull of 7 tons at a speed of 4 ft 
per minute. 

The machine has alternative cutting 
speeds of 6 and 9ft per minute with 
reduced capacity, and a maximum stroke 
of 36in. The table surface is 19} in 
by 152 in and the diameter of the hole 
in the table bushing is 34 in. The width 
of aperture for surface broaching is 
Stin. Power is supplied by a 5 h.p. 
motor running at 1,440 r.p.m. 

One of the points of the new design 
is that swarf need only be removed at 
infrequent intervals and there is no 
need to stop the machine while doing 
80. A motorised coolant system has 
been included. The flow of oil to the 
working area is variable and may be 
continuous or intermittent as desired. 
The work tabie provides a square layout 
of T slots. The bushing is arranged with 
a concentric register, and the coolant 
channels are enlarged. The lower lead 
screw bearing housings are now fitted 
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taken from the main two speed motor by 
a toothed belt. A combination of 
electromagnetic multi-disc clutches and 
constant mesh gears gives two complete 
ranges of 12 speed each. The high 
speed range has 12 speeds transmitted 
to the spindle by a toothed belt drive and 
a further range of low speeds is obtained 
by constant mesh back gearing. The 
result is a total of 21 speeds from 30 to 
3,000 r.p.m. The spindle is bored out 
to take 24 in. 

The carriage has a cross slide travel 
of 9 in and top slide travel of 4in. There 
are 32 normal and 32 coarse feeds cover- 
ing from 0-002 to 0-028in and from 
0-016 to 0-224 in respectively. Threads 
that can be cut range from 4 to 56 per in 
on the normal range and 7 per in to 2 in 
pitch on the coarse. Woodhouse and 
Mitchell, Wakefield Road, Brighouse, 
Yorkshire. 





200 to 440 V 50-60 cycles. A compressed 
air supply of 80 lb per sq. in is required. 

The machine occupies a floor area of 
72 in by 36in and has a height at the 
bearing centres of 40 in. Standard 
equipment includes an automatic motor 
brake. All electronic equipment is fully 
accessible for routine servicing and 
maintenance. A smaller model, the 
CSS, will take rotors from 1 to 301Ib 
in weight and up to 18 in between bearing 
centres. EMI Electronics Limited, 
Hayes, Middlesex. 





with axially self-adjusting gland seals. 
Burton, Griffiths and Company Limited, 
Mackadown Lane, Kitts Green, Birming- 
ham 33. 
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COOLANT UNIT 


for Deep Hole 
Drilling 


PRESSURE unit has been developed for 
supplying coolant to gun drills and 
reamers as used for deep hole drilling. 

Gun drills are primarily used when the 
ratio of hole depth to diameter exceeds 
6 to 1. The coolant unit supplies fluid 
under pressure to the tip of the drill, 
washing away all chips and swarf, and 
resulting in more accurate holes and an 
improved surface finish. The unit is 
completely portable and can be trans- 
ferred from machine to machine as 
required. 

Within the metal carrying case are a 
filter and pump driven by a } h.p. motor. 
Delivery is 70 gallons per minute at 
pressures up to 400 Ib per sq. in. Two 
types of tool holder are provided, one 
for stationary and the other for rotating 
tools. As standard, they are fitted with 
a No. 3 Morse taper shank. Drill sizes 
range from # in to } in diameter. 

Coolant from the machine is collected 
in a reservoir which can be the normal 
coolant tank. Through a line strainer 
it is passed through a filter in the unit 


VERTICAL 
MILLER 


Swivel Head 


T# 3V vertical miller has a swivel 
head and the spindle has 44 in of 
sensitive sliding movement. 

The table has a working surface of 
70 in by 164in with horizontal move- 
ments of 40 in and 14in and the vertical 
movement is 18in. The maximum 
distance from nose to table is 22 in and 
the minimum is zero. From the centre 
line of the spindle to the column is 
174in. The spindle will swivel 50° 
either side of the vertical. 

There is a choice of three speed ranges 
from 17 to 1,000, from 22 to 1,330 and 
from 25 to 1,500 r.p.m. with 28 speeds 
in each range. Feeds from the electric 
clutch box are 20 in number ranging 
from ¥ to 35in per minute for longi- 
tudinal and cross traverse and from 
ge to 174in per minute for vertical 
movement. Rapid traverse is fitted to 
all three motions. 

Column and base are castings with a 
sump in the latter for cutter coolant. 
The coolant pump is also mounted in 


THREAD 
CUTTER 


Whirling Head Type 


T= Whirlmatic is a whirling head 
thread cutter with an automatic 
pitch correcting mechanism. 

The machine is designed for the 
quantity production of lead screws, 
elevating screws and the like. Single 
point tools mounted in a heavy ring 
rotate round the work at high speed 
taking a rapid succession of small cuts. 
There are two basic parts: the precision 
lathe and the Burgsmuller cutting head. 
Alternatively a spline or keyway cutting 
head can be used. 

A 2 h.p. motor drives through a 
variable speed unit to give speed cover- 
age from 2 to 18 r.p.m. steplessly. 
The cutting head has a separate motor of 
from 6 to 9 h.p. according to require- 
ments. The worm driven headstock 
spindle is bored out to pass up to 34 in. 
Twin divide plates give any factor of 
60, one being used for spline cutting and 
the other for multi-start threads. The 
machine is available in various bed 
lengths. The pitch corrector uses light- 
sensitive cells to read the errors previously 





to remove the fine particles of foreign 
matter. It then passes to a pressure 
pump which delivers it to the tool holder 
mounted on the machine tool. The drill 
or other cutting tool is held in the tool 
holder and the coolant is fed through an 
axial hole to the actual cutting tip. The 
unit can be used on both power and hand 
fed machines. Gun drills and reamers 
of the type for use with the unit are being 
made by Protolite Limited. Apart from 
cooling deep holes, a finish equivalent to 
commercial reaming can be obtained by 
the use of this method in holes of more 
normal proportions. Machine Shop 
Equipment Limited, Spenser Street, 
London, SWI. 





the base. The spindle is driven by a 
10h.p. motor through sliding gears. 
Starting and stopping is by an electro- 
magnetic clutch and brake. Adjustable 
depth stops are provided in an indexing 
holder on the spindle head with a dial 
indicator. The feed gearbox, control 
clutch box and 3 h.p. motor for feed 
drives are mounted in the knee bracket. 
The rates of feed are selected by electro- 
magnetic clutches operated by a rotary 
control switch. J. Parkinson and Son 
(Shipley) Limited, Shipley, Yorkshire. 





recorded, and controls the lead screw 
movements. BPS Machinery and Spares 
Company Limited, 245 Knightsbridge, 
London, SW7. 
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The Churchill heavy-duty 
roll-grinding machines 



























This range of machines, built by the Churchill Machine Tool Co. 
Ltd., Broadheath, comprises three sizes, for grinding parallel or 
cambered mill rolls, 32, 42 or 66-in. maximum diameters. 





In view of the importance of accuracy and finish, great attention 
has been paid to rigidity and smoothness in operation. 

The patented Churchill automatic electronic feed system 
ensures that maximum use is made of the power available for 
grinding by maintaining a constant depth of cut. 

The general view shows the model T.W.B., 42-in. by 192-in., 
weighing 76 tons, as supplied to The Steel Company of Wales Ltd. 





When on test before despatch, this machine ground 0-024-in. 
from a hardened forged-steel roll 204-in. dia. by 80-in. long, in 
15 min. Following this it was possible to obtain a surface finish 
of 1-5 to 2 micro-inches on this same roll. 


The sectional drawings show: 


Top: The work head, of dead centre type, with the vee-belt 
pulley carried on light-section Timken bearings. 





Centre: Timken bearings in the trunnions of the grinding 
wheelhead. 


Below: Timken bearings in the cambering mechanism. 


British Timken, Duston, Northampton, Division of The 
Timken Roller Bearing Company. Timken bearings manufactured 
in England, Australia, Brazil, Canada, France and U.S.A. 


TIMKEN 


REGISTERED TRADE-MARK 


tapered roller bearings 
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WARDS AT WORK 





If you’re looking for a drill, a diesel engine or a drop stamp . . . a pump 
or a press .. . a planer or a plating plant—he’s the man to help you. 
He stocks He’s on the staff of Ward’s Machinery Department—one of the biggest 
® and most comprehensive organisations in the country, dealing with new, 
everything rebuilt and second hand equipment, with showrooms at Sheffield, 
fram 2 Silvertown, Glasgow and Briton Ferry. Used machinery offered is 
checked and overhauled where necessary in Wards workshops where a 
drill toa high reputation for performance and keen value has been maintained 

for more than seventy years. 
drop stamp! Sales of new, rebuilt and used plant and machinery are among the many 
activities of the Ward Group of Companies whose products and services 


cover almost every branch of industry. 


Serving Industry Around The World 


Head Office: ALBION WORKS, SHEFFIELD. 
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It may be that digging around in the | 


company’s past will unearth a skeleton 
or two. This is the sort of thing that 
tips the balance between the book being 
read or merely being put on the book- 
shelves for show. 


45 


But not up against a 51 per cent interest 
in the hands of a single company. 
There are good grounds for the two 
new owners jointly to develop and 
improve S. G. Brown. But if dis- 
agreements should develop, there is no 


the temporary period). This was a 

slight reduction in the unemployment 

percentage from the month before and 

a considerable drop from the June, 

| 1959, percentage, which had been 1-9. 
There was also some slight improve- 


Obviously, there has to be a date 
4| beyond which the researcher cannot 

| approach the present or the book will 
| become an incomparable intelligence 





doubt that the effective command of this | ment in the less prosperous areas, where 
medium sized company of major | it is feared the credit squeeze may have 
national importance is now held by | its earliest effects. In Northern Ireland, 
de Havilland. | the number of those not in work fell 


Working Party on 
Workshops for the Blind 


LASTICS and imported: goods have 
combined to make selling the age-old | 
work of blind people very much more 


difficult than in the past. Basket 
making, brush and mat making and 
machine knitting are not occupations 
that have enjoyed expansion in the 
years since the war. It is not surprising 
that some of the 67 workshops for the 
blind in the United Kingdom have found 
it difficult to sell their output or to do so | 
at a reasonable profit. 

Now the Minister of Labour has | 
appointed a working party to review 





report for the opposition. 

The importance to the author of the 
rival firms in the ambit of the company 
whose history he is writing is important 
in shaping the conditions bearing upon 
his subject. Yet there are few areas 
of business history in which acceptable 
background works have yet been 
produced. 

The bibliography provided for the 
Business History pamphlet is not 
exhaustive on full scale histories but is 
a useful indication of the work that has 
been attempted in this field. 





| to 351,200 and in the sector known to 
| the Ministry of Labour as_ metal 
manufacture the total of 552,300 at the 


Centenary of a 


More in Work But More 
Apprenticeships Needed 


The current level of unemployment is 
little more than half the 621,000 with 
which last year began. 

The most rapid reduction in the 
number without work came in the last 
half of 1959, although the effect was 
widely different industry by industry. 

In the motor car industry the 
numbers employed rose from 311,900 


| from 31,728 in May to 29,556 (6-2 per 
| cent). 
| The rate of increase in jobs looking 
| for workers is rather faster than the 
decline in the unemployment figures. 
The normal seasonal change in unfilled 
vacancies between early May and early 
June is about 25,000. This year the 
change was an increase of 33,619 to a 
total of 360,886 jobs waiting to be filled. 
On the face of it these are encouraging 
figures when considering the reabsorp- 
tion into industry of the 800 who had 
to be dismissed from Hoovers. Un- 
fortunately many of the vacancies are 
in areas like the Midlands, and tend to 








end of 1958 had risen to 579,700 at the | 


be for skilled people, while two of the 
three Hoover factories were in areas 





the facilities provided in workshops for ‘ 
the blind. It is to recommend what Famous Shipyard 
changes are to be made to make | One company history that will shortly 
economic and efficient fulfillment of | be appearing is that of the Fairfield 
their function possible. | Shipbuilding and Engineering Company, 
The various bodies working for the | of Glasgow, whose centenary fell on 
blind are represented by senior execu- | 30 June this year. 
tives. The committee also includes | Some of the pictures of the Fairfield | 
Ministry of Labour people and Mr. | « figet” in the book produced to cele- 
R. A. Joseph, managing director of the | brate the company’s fiftieth anniversary 
Midland Electric Installation Company, | could understandably be mistaken for 
of Wolverhampton. | pictures of the Royal Navy in review. 
For a company that can show| From those days of unsurpassed 
sympathetic—and economic—employ- | British naval strength the Fairfield 
ment of blind workers, the working party | shipyard has been associated with a 
might do worse than to go to North | number of developments which have 
London and see the carefully thought | kept it in the forefront of shipbuilders. 
out schemes of the Simms Motor and | Currently the company is able to report 


end of the year. | where the special social value of the 


Shipyard fortunes continued to decline | WOTKS was in relieving the local 
and the labour force, including those in | “2¢mployment. 
ship repairing, fell from 196,500 to | 
188,600. The 11,000 aircraft industry Electronics 
workers who became redundant rapidly 
found other work and the machine | Made Easy 
tool industry, finishing the year with The ever-changing path of the school- 
2,000 more men, could use more) boy is made a little easier by two 
skilled men if they could be found. | companies who have produced an 
Reporting these changes the annual | electronics constructional outfit on 
report of the Ministry of Labour | which pupils can assemble experi- 
says that although in the first six | ments and demonstrations along the 
months of last year fewer young people | jines of the syllabus for A and O level 
were entering apprenticeship than in| GCE. 
1958, there was an improvement in the | The electronics set is known as the 
second half. The final figures were | Griffin Clarke Smith “ Mechtronics ” 


Electronics Corporation at East Finch- 
ley. } 

Those who want to give evidence to | 
the meetings of the working party | 
should contact the secretary at 32 St. | 
James’s Square, London, SW1. 


Skeletons Against the 
Business Background 


Is the writing of serious histories of | 
companies gaining ground on the 
gorgeous, padded-out version of the | 
chairman’s annual speech? 

Business History a recent pamphlet | 
of the Historical Association suggests | 
that the proportion of serious studies | 
promises to grow. 

Neville Shute and Nigel Balchin | 
showed that it was possible to write best- | 
selling novels that brought in the factory 
and the tool room. Not necessarily the 
same public but certainly a genuine 
one responds to the history of a sig- 
nificant business; if it is factual and if | 
it is well written. 

A good example is the 10,000 sale | 
of Charles Wilson’s two-volume History | 
of Unilever, published by Cassell. 

As the History Association’s writers 
appreciate, there may well be an 
attitude of distrust from company 
executives and the less exalted towards 
the outsider who is to ask so many 
questions. But as basically people love 
talking about themselves the historian’s 
problem is to avoid getting bogged 
down in personal reflections and to get 
back to the records, the accounts and 
as much of the intimate history of the 
company as can be produced. This is 
liable to be very much more than the 
current managers of the firm that was 
in existence two centuries ago have 


‘SG Brown Sale 
| The Civil Lord of the Admiralty, Mr. 


average of £114,000 to only £6,000 in 


| building industry. Whether this was a 





realised ever existed. 


a healthy order book. 

The yard has completely renewed its 
workshops and re-equipped with ad- 
vanced plant and machine tools. 





} 


Divided Views Over 


Ian Orr-Ewing, denied in the debate of | 
a House of Commons committee that 
salesmen of the instrument firm S. G. 
Brown had been instructed not to take 
any orders for gyroscopes, in the period 
before the company had been sold to 
the Bosch Arma Corporation and de 
Havillands. 

On the sharp collapse of the com- 
pany’s profitability, from a ten year 


1959, Mr. Orr-Ewing said that part of 
the cause was the condition of the ship- | 


significant or an insignificant part was 
not made clear. It is reasonable to 


| easy to rest content. 





record that other comparable suppliers 
to the world’s shipbuilders have 


| managed to maintain much more 


cheerful positions. t 

In the year which ended last March 
the S. G. Brown directors estimate that 
the profits will have recovered to about 
£90,000. 

Members of the Opposition made a 
good deal of play about the controlling 
interest held by Bosch Arma. This is 
an obvious half truth that overlooks the 
division of interest of 49 per cent to the 
great United States company and 51 per 
cent to de Havillands. 

A holding of 49 per cent, or of very 
much less so long as it is comfortably 





the largest, is the controlling interest 


1959—119,000 starting as apprentices, 
1958—110,000. 

This maintained the proportion of 
21 per cent of school leavers going into 


| Skilled work in a year when 48,000 more 


left school than had done so in 1958. 

This is not a position with which it is 
The number of 
craft apprenticeships are not equal to 
the demand; one local report spoke 
recently of 20 applications in the 
Glasgow area for each possible appren- 
ticeship. 

Concern has been felt by the National 
Youth Employment Council on the 
prospects of school leavers finding 
employment that includes sound training 
opportunities. 

The greater number of those to be 
trained for skilled work were taken 
into the engineering and construction 
group of occupations. 

While the constructional and most 


other industrial groups absorbed more | 


trainees than in 1958, the engineering 
group took in a smaller number. 


Unfilled Vacancies Rising 
Alongside the massive importation of 


materials to satisfy a booming home | 


market has been the steady fall in the 
number of unemployed and the rather 
more rapid rise in the number of un- 
filled vacancies. 

Whether the tighter credit squeeze will 
mean falling employment or whether 
more of the efforts of the larger labour 
force will be directed to export sales 
remains to be seen. 

In mid-June the national unemploy- 
ment figure had fallen to 1-4 per cent, 
a total of 305,044 (of whom 297,079 


of many a healthy and thriving business. ' had been out of work for more than 


apparatus. The companies who have 
' combined to work the thing out are 
| the Clarke-Smith Manufacturing Com- 
pany and Griffin & George. 

| Transistors, a photo-electric device, 
| crystal diode and potentiometers, neon 
| tube, circuit board, connectors, resistors 
| and capacitors are among the parts 
included in the standard set. Batteries 
| are used for the qualitative experiments. 
| The experimental arrangements that 
| can be made with the parts on their 
| pegboard layout very from bulbs in 
| series and parallel to a transistor morse 
| oscillator and a buzzer and transformer 
| to produce high a.c. voltages. 

| Using a power supply of 125 V d.c. 
and 6°3V a.c. a number of quantitative 
| experiments can be learnt. From the 
| characteristics of a diode these advance 
through the anode characteristics of a 
pentode to the diode as a demodulator 
and the triode as a detector. 


New Science 
and Invention Library 


Building is to start in three years time 
on the South Bank for the new Patent 
Office in which will be housed the 
National Reference Library for Science 
and Invention. 

It is expected that the work will be 
completed in something over two years. 
Giving these dates to the House of 
Lords, Lord Hailsham, the Minister for 
Science, said that the library will be 
built up and expanded from the present 
Patent Office library. 

The library will be separately housed 
but regarded as a part of the British 
Museum Library. Scientific publica- 
tions at present with the British Museum 
will be moved to the Science Library. 
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Canopy Roof for Aircraft Hangar 


The new hangar erected at Gatwick Airport for 
Transair Limited consists of a canopy canti- 
levered from the side of a two-storey building. 
The framework of the roof and of the supporting 
building is of reinforced or prestressed concrete. 
As the larger illustration shows, the hangar 
will provide full cover for small aircraft of the 
Dove or Heron type, it will, however, act as a 
“nose hangar for Viscounts. 

A high degree of flexibility was an important 
specification for the design, as well as a large 
uninterrupted door opening. This latter require- 
ment suggested a cantilevered type of building, 
which proved to be an economical form of 
construction, especially in view of the extensive 
two-storey annexe wanted at the back of the 
hangar to house workshops, stores, offices and 
a flight kitchen. In fact, the rigid structure of 
the annexe has been used to conteract the 
reactions of the cantilevers that are main members 
of the hangar roof; the annexe thus acts as a 
balancing structure and, instead of merely being 
a deadweight, is available for full use as a 
building. 

The hangar is a long rectangular structure 
measuring 240 ft by S58ft; it is designed on a 
40 in module and divided into 6 ft 8 in bays. The 
roof is sloping and is 22 ft high at the springing 
of the cantilevers, rising to 25 ft high over the 
doors at the front. Pyrestressed precast concrete 
has been used for the structure, following the 
pattern of construction of the first Transair 
hangar, which has needed little maintenance, 
has a high fire resistance and clean lines. The 
cantilevered arms supporting the roof are 
arranged in nine pairs down the length of the 
building; they are connected by concrete purlins 
which are covered with Stramit and roofing 
felt in some parts, and elsewhere by strips of 
glazing; the sides of the hangar are nearly 
enclosed by glazed panels. A reinforced concrete 
apron extends along the whole of the front 
of the structure. 

The two-storey annexe at the rear is the same 
length as the hangar and 30ft wide. The roof 
and floors are designed to act as horizontal beams 
supporting the horizontal forces caused by the 
cantilevers, carrying these forces back to concrete 
cross walls which themselves are tied down to the 
foundations and counterweights. Roof and 
floors thus consist of precast reinforced concrete 


beams with an in situ reinforced concrete slab, 
and are prestressed in the direction of the length 
of the building to ensure strength that can 
resist the cantilever forces; the tendons in the 
top of the cantilevers are carried through the 
roof to the back eaves to ensure a good anchorage. 
the columns have generally been precast in 
reinforced concrete, though where they are 
subject to uplift they were prestressed. 

The hanger has been built for Transair by 
Howard Farrow Limited of 1 Russell Parade, 
London, NWI1. Responsible for the design 
and erection have been the London Ferro- 
Concrete Company Limited, Vauxhall Bridge 
Road, London, SWI, in association with 
A. J. and J. D. Harris, consulting engineers, of 
Victoria Street, London, SW1. 


(Below) The new Transair hangar at Gatwick is 
a long canopy cantilevered from the side of a two- 
storey block. It is 240 ft long by 58 ft back to front. 


(Above) Detail of the knee bracing 
at the springing of the cantilevers. 








Earthwork Specification for a Trunk Road 


embankment work, have been fixed in each of 


The Oxford Southern and Western Bypass 
constitutes an important section of the outer 
bypass roads which will eventually form a 
complete ring around Oxford. It is a trunk 
road for which the Minister of Transport is 
the highway authority. The scheme is 3-75 
miles in length and, though not a motorway, is 
being constructed to motorway standards and 
will cost approximately £1,500,000. Construction 
was authorised in November, 1958, work actually 
starting in January, 1959, and it is scheduled for 
completion by 15 June, 1961. 

The specification for embankments calls for 
compaction of the material so that it has not 
more than 10 per cent of air voids at natural 
moisture content, except for the top 2 ft where 
compaction to within 5 per cent of air voids 
must be obtained. Wherever the variable 
material from cuttings has been used to form 
embankments it has been specified that the top 
2ft immediately below the carriageway base 
shall be constructed with the superior imported 
gravel. 

As a result of compaction trials carried out 
prior to the start of embankment work, vibrating 
rollers, smooth wheeled rollers and the Hyster 
grid roller were all found satisfactory for use 
on the gravel, while the 8 to 10 ton smooth 


wheeled roller gave the best results on the clay. 
The gravel is a reasonably well graded Thames 
ballast with 5 per cent to 10 per cent retained 
on the 14 in sieve and roughly 5 per cent passing 
the No. 52 sieve. The material generally has 
been spread in loose layers not exceeding 9 in 
in depth. 

The presence of an underlying stratum of 
marsh clay subsoil, a highly compressible 
material of low bearing capacity, throughout 
one section (between the Seacourt Bridge and the 
Mill Stream) has entailed special measures being 
taken on the construction of embankments over 
this length. In general, the marsh clay occurs 
at about | ft below ground level, the depth of 
seam varying between 2 ft and 14ft. For dis- 
tances of 50 ft and 100 ft on either side of the 
River Thames bridge, where its depth exceeds 
10 ft the marsh clay will be replaced with gravel 
filling up to existing ground level. 

Over further lengths of 300ft and 400 ft 
respectively, on either side of the River Thames, 
1 ft diameter vertical sand drains have been 
driven in patterns forming 6ft equilateral 
triangles through the marsh clay into the under 
lying gravel to a depth of I ft. Pore pressure 
cells connected to piezometers, which record the 
pore pressures in the marsh clay caused by 


these areas. The purpose of the sand drains is 
to accelerate the drainage of water from the 
clay layer so as to achieve the maximum possible 
settlement in the two year construction period, 
thus reducing residual settlement to a minimum 

To ensure thorough compaction of the embank- 
ments a 3-lane system of construction has been 
introduced so that spreading, compaction and 
testing may proceed in an orderly manner. 
This ensures that any one layer has been com- 
pacted and tested, or at least inspected and 
passed, prior to placing of the next layer thereon. 
Tests carried out using the sand replacement 
method have resulted in dry densities of between 
1301b and 140lb per cu. ft being regularly 
obtained on the gravel filling. 

It has been decided that the constructional 
pavement shall be lean rolled concrete, 12 in 
thick in cuttings and 10in on embankments. 
Except where there is gravel filling, a 4 in gravel 
sub-base will be laid. The topping will be 3 in 
bitumen macadam blinded with bitumen coated 
grit, with a wearing surface of 14 in hot rolled 
asphalt. ; 

The roadworks have been designed and are 
being supervised by the Berkshire County 
Council, acting as agents for the Ministry. 
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Prestressed Drums 
in Lighthouse Tower 


The tower of the new Dungeness lighthouse is 
130 ft high, has an overall diameter of 12 ft but 
the walls are only 6 in thick. 

The tower was buit in a series of 21 precast 
concrete drums, each 5 ft high; they were laid 





The walls are only 6 inches thick. 


on top of each other as work progressed and, 
when the full height had been attained, high- 
tensile stecl wires were run through the walls 
from top to bottom and tensioned. The 
structure has been designed to resist side loads 
due to 80 m.p.h. gusts of wind. The rows of 
apertures which can be seen near the top of the 
tower contain the loud speaker units of the fog 
signal. 

A spiral ramp, enclosing the machine room, 
forms the base of the lighthouse. At the head of 
the tower the structure widens to a diameter of 
16 ft just below the main beam and platform. 
To preserve the banded appearance of the light- 
house, black and white concrete was specified 
for the drums and the mix proportions were 
determined only after preliminary tests by 
Terresearch Limited. 

This is the first major Trinity House lighthouse 
to be built for over 50 years and the main 
contractors have been Taylor Woodrow Con- 
struction Limited. The precast drums for the 
tower were made at the Rye works of Spun 
Concrete Limited and conveyed to the site by 
low loader, where they were erected by a Coles 
Conqueror crane with a 142 ft jib and a lifting 
capacity of 11} tons. The lighthouse has been 
designed by Trinity House engineers working in 
association with Ronald Ward and Partners, 
29 Chesham Place, London, SWI. 


Avalanche Shed 
on Canadian Highway 


Work on a $1 million avalanche shed, 1,036 ft 
long, has been begun by John Laing and Son 
(Canada). The location is on a section of the 
trans-Canada highway, 25 miles east of Revel- 
stoke, British Columbia. It is one of several 
sheds of various lengths that will be required to 
maintain an all-weather route through a mount- 
tainous region in the Rocky Mountains which is 
liable to heavy snow falls and deep drifts. 
Designed to withstand a vertical loading of 
1,100 Ib per sq. in, the structure will have a clear 
internal span of 36 ft and an internal height of 
144 ft at the front and 21 ft at the back. The 
design calls for precast concrete columns | ft by 
24 ft in section at 7 ft centres at the front and 
4 ft square at the rear, cast in situ at 14 ft centres. 
The rear columns will be tied into the ground by 
40 ft long tie beams and a continuous full-length 
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anchor wall, 2ft wide by 8ft high, will be 
constructed. Close butted precast and pre- 
stressed beams, each 40 ft long and 3 ft 4 in by 
3 ft in section, will be used in the roof. 

The use of precast concrete in Canada has 
been somewhat restricted in the past but interest 
has been growing and was encouraged by the visit 
some Canadian engineers made to this country 
earlier this year. The division of building 
research of the Canadian National Research 
Council in Ottawa have also been very interested 
in the subject and earlier this year published a 
report entitled Precast Concrete for Winter 
Building. 

Rapid completion of the Laing project, by 
15 November this year, is necessary if the shed 
is to provide protection against avalanches 
during next winter. 


Vibrating Compactor 
For Road Rollers 


A triple vibrating plate compactor, believed to be 
the first of its kind made in this country, is now 
being offered as a rear-mounted attachment for 
Aveling-Barford three-wheeled GC and GD 
road rollers in the 6 to 16 tons range. 

On the attachment offered for larger GD 
rollers, each of the three vibrating plates has a 
ground contact area of 388 sq. in (2,500 sq. cm) 
and has a deadweight of 430 Ib (195 kg). For 
GC rollers the plates are slightly smaller as the 





Vibrating compactor fitted to the 
rear of an Aveling-Barford road roller. 


rolling width which they have to cover is less. 
Two contra-rotating electrically driven vibrators 
are fixed to each plate, together producing a 
vertically-effective centrifugal force of 500 Ib 
(227 kg) on each plate, when rotating at their 
maximum speed of 3,000 r.p.m. 

The vibrators are driven by an 8 KVA a.c. 
generator which is directly coupled to a Petter 
air-cooled diesel engine. Engine and generator 
are mounted on a sub-frame transversely fitted 
to the back end of the roller. The vibrating 
plates are raised and. lowered between the 
working and travelling positions by the same 
rams as used to control the hydraulic scarifier, 
but these rams do not play any part in the 
compacting operation of the attachment— 
contact between plates and ground being main- 
tained solely by the weight of the plates. 

It is envisaged that the attachment will be used 
on base and sub-base work for compacting coarse 
aggregates and, in particular, for filling the 
interstices in the latter with fine material. The 
number of roller passes required to achieve any 
specified density is expected to be considerably 
reduced with the vibration plates in operation. 


Design of 
Composite Deck Slabs 


Many bridges designed for the Ministry of 
Transport abnormal loading have been con- 
structed as composite slabs, incorporating 
precast prestressed inverted T-beams and in situ 





concrete decks. There has been some discussion 
as to the relative merits of transverse prestressing 
and transverse mild steel reinforcement in such 
slabs. 

The Cement and Concrete Association have 
undertaken tests on composite slab bridges under 
conditions of extra heavy loadings. The results 
of these tests, together with information on the 
load distribution characteristics in composite 
slabs and recommendations for their design, have 
been published in a booklet entitled Abnormal 
Loading on Composite Slab Bridges. 

From the tests it was established that the 
design method which was probably the simplest 
to use in practice was that of treating the slab 
as isotropic under abnormal loads; transverse 
steel, calculated on a yield line basis, should be 
provided to give the required load factor. It 
was shown that with transverse steel the bridges 
were essentially stable to 1-5 times the Ministry's 
abnormal load, and if sufficient steel is used to 
give a load factor of at least 2 on the abnormal 
loading, a satisfactory degree of safety is obtained 
on the ultimate load. 

Copies of the report, which is by B. C. Best 
and R. E. Rowe of the association’s staff, can 
be had, free of charge from the Cement and 
Concrete Association at 52 Grosvenor Gardens, 
London, SW1. 


Light Alloy Truss 
for Bridge Erection 


The girder launching truss, shown in the illus- 
tration, is being used for bridge construction 
on the new Oxford by-pass. It has a span of 
90 ft and is made of aluminium. 

While advancing the truss over the gap to the 
far abutment, it is counterbalanced by the 
concrete beam that it is about to erect. The 
two illustrations together show the landing nose 
on the truss and the tail mast that is used to 








Bridge beam in position for launching. 


carry the rear end of the beam. The leading end 
of the beam, which weighs 35 tons, is taken over 
the gap by a wheeled trolley. The truss was 
made by Head Wrightson Stockton Forge, of 
the Head Wrightson group. 

The work under construction at the moment 
is the Wolvercote Viaduct, near Oxford, which 
will carry the Southern and Western by-pass over 
a railway, canal and the A40. The viaduct 
itself is about 850 ft long and has 12 spans; the 
deck is divided into two, each with a 24ft 
carriageway and a 6ft footpath. The con- 
tractor for the viaduct is Higgs and Hill Limited 
of London. 
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What Makes 


Much is known of the effects 
of drought but, as yet, littie is 
understood of the causes. in- 
dustrialisation may have had 
greater effects than has been 
realised. Universal afforesta- 
tion would minimise the threat 
of drought. 


DROUGHT means empty reservoirs, dry 

riverbeds, water shortages and water 
rationing, scorched land, crippled crops, dying 
trees, forest fires and many more unpleasant 
things. This happens every time rain does not 
fall in time. 

Who knows what makes a drought? Who 
knows what is wrong with our climates? 

There can be no one who has not watched 
the shimmering air over a road surface or a 
railway track on a summer day. Many people 
have experienced sudden, powerful lifts and jolts 
in a small plane or a glider caused by strong 
updraughts. On hot, sunny summer days such 
phenomena are legion. 

What has hot air got to do with the making 
of a drought? What happens when large masses 
of hot air rise into the atmosphere? This 
happens over every large industrial centre where 
combustion of fuels is particularly intense. Or 
in deserts where air temperatures in the shade 
often register 130° F and the relative humidity 
of the air drops below 10 per cent (for example, 
Death Valley Desert in California, USA, which 
covers an area of 3,000 sq. miles). 

Such extensive mass transport of hot air 
invariably induces violent horizontal air currents 
from cooler regions (arctic or antarctic regions 
from oceans or large lakes). The air from such 
regions usually carries little humidity. When a 
cold air current rushes toward a low pressure 
area, it wrests a lot of moisture from the ground 
the rivers and the lakes over which it travels, 
and by the time it reaches its destination, the 
air has warmed considerably and its relative 
humidity has increased. 

These convective air movements—both vertical 
and the horizontal—are in reality a gigantic 
three-dimensional atmospheric churning which 
is not conducive to the formation of rain clouds. 

In the Death Valley desert the winds reach a 
velocity of 40 to 50 miles per hour and they are 
quite frequent and unpredictable. The dust 
storms in the Great Plains in USA reach 
velocities up to 80 miles per hour and blow for 
days on end. 

When hot air moves upward, its water vapours 
do not condense until the temperature reaches 
the dew point. Over Death Valley the rising 
hot air has to climb up to 24,000 ft before it 
reaches dew point. (Atmospheric temperatures 
decrease at an average rate of 3-3 ¥ for every 
rise of 1,000 ft.) At that altitude dust particles 
are rare and the chances of drop formation are 
very slight. If precipitation occasionally occurs, 
the hot updrafts from below evaporate the 
falling rain before it reaches the ground. 


CLOUDSEEDING 


During the two record droughts in the Great 
Plains of the USA (dustbowl No. 1 from 1932- 
1940 and dustbowl No. 2 from 1950-1958) 
cloudseeding could not break the rainless spells 
and halt the disaster. This failure was probably 
due to the extremely turbulent atmosphere, the 
low humidity of the air and the high altitude at 
which water vapours would condense. Of 
dust particles there certainly was no dearth, 
for it is estimated that millions of tons of 
powdered topsoil from ploughed fields were 
whirled to great heights and transported for 
hundreds of miles. 

There never has been a greater natural cloud- 
seeding experiment performed, but to no avail. 


a Drought? 


By Frank D. Steiner, 
C.E., M.ASCE. 


This tends to repudiate the very theory of 
cloudseeding. 

Wherever temperatures have been reliably 
recorded for any length of time, they are found 
to be on the increase. This suggests an increase, 
both in size and number, of hot convective 
updrafts, followed by cold air invasions. 

Regions that have never known a drought in 
many years now suffer more frequently from 
droughts today. In California, dry, rainless 
spells up to 8 and 9 months are no more 
uncommon. The precious rain falls only in 
the winter, when the sun is at its greatest distance 
from the equator and solar radiation is at its 
lowest. There is not much hot air “ manufac- 
tured *’ in winter time, and experience proves that 
under such conditions rainfall is more frequent 
and more plentiful. 

There is overwhelming evidence that hot dry 
rising air masses are the primary cause of 
droughts. Where and how do they originate? 


MAN-MADE HEAT 


In pre-industrial times, fuel consumption was 
limited to coal, wood, kerosene, in domestic 
stoves and lamps, and that was about all. 
Since the industrial revolution, combustion has 
increased a million-fold, and it is increasing at 
a phenomenal rate. Boilers, powerplants, steel 
mills, blast furnaces, internal combustion engines, 
jet and propeller planes, rockets, missiles, nuclear 
test bombs, all release trillions of calories 
daily into the atmosphere, and thereby contribute 
to the formation of hot convective air. 

On the North American continent every 
summer, thousands of extensive forest fires 
give rise to gigantic updrafts (in 1959 there were 
98,000 recorded forest fires). It is difficult, if 
not impossible, to estimate the heat spilled into 
our atmosphere by the combustion of all sorts 
of fuels. Since industrial expansion is now 
spreading to Russia, China and most of the Far 
Eastern countries, ever greater amounts of heat 
will be released. 


RADIANT HEAT 


A dark surface reflects little light. Complete 
absorption occurs when a light wave strikes 
a perfectly black surface, such as black velvet, 
no light being reflected from it. When radiant 
energy is absorbed, it is converted into heat, 
and some of this heat is radiated immediately 
back into space in the form of heat waves 
which occupy the infrared bands in the spectrum. 

The radiation intensity of a body depends 
upon two things: its temperature and its surface 
characteristics (colour, roughness, smoothness). 
The body’s temperature greatly depends upon 
the body's conductivity and specific heat. A 
piece of dry wood, painted black, will not heat 
up as fast as a piece of metal of the same weight 
and same surface colouring. On the other 
hand, a pound of dry desert sand will heat up 
much faster than a pound of dark, moist forest 
soil, though the colour of the latter favours 
a higher rate of absorption. Two factors slow 
down the temperature rise (not the heat intake) 
of the dark soil: the greater specific heat due to 
the presence of water, and the cooling effect of 
evaporating water. This proves an important 
point: subjected to the same solar radiation, a 
rich dark moist humus soil keeps considerably 
cooler than light-coloured dry sand of the same 
weight and the same exposure surface. 

A dense dark pine forest traps more solar 
radiation than white desert sand, yet remains 
much cooler. This is no paradox. All live 
wood, including leaves and pine needles, con- 
tain large amounts of water, the function of 


which is two-fold. In the first instance, part 
of this water will transpire and evaporate, and 
thus keep the forest cool. Second, the presence 
of water in the wood is a safeguard against a 
fast temperature rise. As is well known, (apart 
from one or two exceptions) water possesses the 
highest specific value of all solids and liquids 
and consequently requires much more solar 
energy in order to reach a certain temperature 
than, for instance, dry desert sand. In spite 
of its distinctly dark appearance, a pine forest 
keeps comparatively cool under extreme solar 
radiation. 

The conclusion to be drawn from _ this 
phenomena is simple. All surfaces protected 
by permanent vegetation, such as forests, moors, 
swamps, jungle or orchards, and with dark, 
moist, rich soils underneath, are poor heat 
radiators, because they are, apart from water 
bodies and icecaps, the coolest places on the 
planet. Little radiant heat is conveyed from 
such areas to the overlaying air, hence they do 
not contribute to hot convective updraughts. 

In striking contrast to these natural retreats 
are the bare, denuded plains, the deserts, the 
ploughed fields, the overgrazed pastures, the 
hardtop roads and expressways, in fact all the 
millions of acres covered with macadam and 
concrete. All these man-made areas, usually 
well drained and void of water, heat up quickly 
under solar radiation and in time release every 
bit of this heat back into the overlaying air. 
Is there any wonder why there are hot, convective 
updraughts ? 

The industrial era has witnessed the clear- 
cutting of huge forests on many continents. 
Since the pilgrims landed on America’s shores, 
an estimated 500 million acres of virgin forests 
have disappeared. 

The United States of America currently 
possesses 1,109 million acres of cropland and 
pastures, most of which are perennially exposed 
or overgrazed. Another 100 million acres are 
credited to paved roads, highways, urban and 
suburban areas, most of which are not only 
void of vegetation, but are well drained, water- 
proof concrete, macadam and metal surfaces. 
Needless to say, all of them are first-class heat 
absorbers and heat radiators, contributing their 
share to the hot, convective updraughts. 


HEAT CONDUCTION 


When two bodies of unequal temperatures are 
in contact with each other, heat flows from the 
warmer body to the cooler. This is heat transfer 
by conduction. In nature, heat conduction goes 
on all the time and everywhere. The surface of 
the earth is in contact with the atmosphere and 
heat is exchanged from one to the other 
continually. 

It has been known for a long time that solar 
rays which appear on the blue, violet and ultra- 
violet bands of the spectrum do not warm our 
atmosphere appreciably. The bulk of the heat 
comes from the earth which receives its heat 
directly from solar radiation. In other words, 
the air next to the ground is warmed by the 
ground and from the ground up. The air gets 
its warmth secondhand, so to speak. 

This is an important fact which is not difficult 
to prove. If the atmosphere were heated by 
solar rays, air in high altitudes would be warmer 
than in valleys. The facts disclose just the 
opposite. The air on a mountain top is colder 
than in the valley. 

Water is the best medium for heat storage. 
The following are the specific heat values of some 
substances that are of interest in this study: 


Substance Specific heat 


Sweet water at 20° F ap Ae 1-0 
Salt water a ae ‘is 0:94 
Ice .. EA a i we 0-50 
Wood ; i . 0-45-0-65 
Chalk, dry = i ‘6 0-22 
Clay, dry .. eX = a 0-19 
Sand, dry .. a i a 0-19 
Iron a 6% a te 0-11 
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Monument Valley, Arizona, noted for the wind-eroded spires that rise several hundred feet and are 
visible 50 miles away. 


Since most of our soils are mixtures of clay, 
sand, lime and organic matter (humus) it may 
readily be assumed that the specific heat value of 
dry soil is 0-20, or one-fifth of that of water. 
Moist soils will naturally have a higher value in 
proportion to the content in water and its thermal 
capacity. 

Incidently, a typical humus soil is usually a 
dark soil. This places the humus soil also on 
top of the list for solar ray absorption. This, 
however, does not mean that the temperature of 
a humus soil rises fast. On the contrary, it is 
just the other way about. A light, dry soil, void 
of humus, heats up more rapidly under solar 
exposure than a rich, dark humus soil. This is 
not difficult to expalin. Before the dark humus 
soil warms up under solar radiation, it cools 
itself for a long time by evaporation. 

Having a high specific heat value, a dark soil 
can absorb a lot of solar radiation before it 
shows any temperature rise. 

Not so with the light-coloured, dry soil which 
is found so plentiful on croplands, where humus 
has been oxydising and eroding for centuries 
due to inadequate soil management and soil 
protection. This light brown soil does not hold 
much moisture. When exposed to solar radia- 
tion, it soon dries out and becomes hot. That 
is where heat transfer by conduction to the 
ambient air takes place. Enormous heat quanti- 
ties are transferred to the atmosphere by heat 
conduction from poorly managed, eroded dry 
soils which make up 60 to 80 per cent of our 
continents. And these sun-baked areas, with 
their high rate of heat transfer are expanding, 
often at the expense of swamps, forests and 
moors. 

According to US soil experts, one billion tons 
of topsoil are lost annually by soil erosion, 
mostly during floods. Since topsoil is rich in 
humus, it follows that even floods and soil 
erosion play their part in the formation of hot, 
convective updrafts. 


GREENHOUSE EFFECT 


The tremendous amounts of fuels consumed 
by combustion enriches our atmosphere with 
carbon dioxide, which US scientists have esti- 
mated at 6 billion tons a year (6 x 10° tons). 
Due to the rapid industrial expansion all over 
the world, more fuels are consumed and more 
carbon dioxide and other pollutants are emitted. 
The same scientists have estimated that man’s 
industrial activities in the past hundred years 
have added about 360 billion tons (360 x 10° 


tons) of carbon dioxide to the atmosphere. 
Though much of this man-made CO, has been 
absorbed by photosynthesis, by weathering of 
rocks and by the oceans, the carbon dioxide con- 
centration in our atmosphere has increased 
about 15 per cent since the beginning of the 
industrial revolution. 

Agricultural activities (clearing of forests, 
ploughing of land) release approximately 2 billion 
tons (2 * 10° tons) of CO, annually. The CO, 
originates mainly from the activities of soil 
bacteria. 

The carbon dioxide theory is not new. The 
basic principle was clearly stated in 1861 by the 
noted British scientist John Tyndall. He attri- 
buted climatic temperature changes to an 
increase of CO, in the atmosphere. According 
to Tyndall, CO, molecules let solar rays (short 
waves) freely pass while the reflected infrared 
waves (heat radiation) from the earth’s surface 
are withheld and imprisoned. A similar pheno- 
mena occurs in a greenhouse where solar waves 
pass through the glass unhindered while the 
reflected infrared waves are withheld, hence the 
expression ‘ greenhouse ”’ effect. Greenhouses 
facing south in order to catch a maximum of solar 
radiation are heat traps, especially when fitted 
with double window panes and an air space 
between them. 

Anything that increases the greenhouse effect, 
as CO, does, inevitably withholds the heat from 
the infra-red radiation and thus increases the 
heat of the lower air strata. Convective updrafts 
are the result. 

Forests all over the world are being reduced 
at an alarming rate due to clearing, logging, fires, 
disease, insects and pests, though they are the 
most important CO, consumers in the vegetable 
kingdom. The result: a reduction of CO, 
absorption and an increase of CO, accumulation. 

Anyone who lives in a big city or near an 
industrial centre knows very well that industrial 
pollutants do considerable harm to humans, 
animals and vegetation. At present, the reduc- 
tion of CO, absorption due to air pollution may 
not be alarming but the danger of an increase in 
the reduction exists. 

US scientists have estimated that the average 
temperatures on the North American continent 
will have risen several degrees Fahrenheit by the 
end of this century due to the blanketing effect 
of CO, accumulation in our atmosphere. 

Heatwaves, droughts, dust storms and tornados 
are companions in arms. In their wake is to 


be found parched land, withering plants, ruined 


Special Article 


crops, dying cattle, dry wells and empty 
reservoirs. A few droughts in succession ruin 
the wealthiest farmer, cause a scarcity of food 
and increase the cost of living. 

Water shortages are widespread and damaging 
to all. Water tables drop on account of heavy 
and continuous withdrawals from the subsoil. 
Fire hazards threaten everywhere. Forest fires 
are rampant. Such conflagrations destroy in 
a few days what nature nurtured for a hundred 
years. Man’s activities and the changes he has 
made on the face of the earth have created a 
Frankenstein monster who is about to destroy 
our traditionally stable climates. 


TOTAL CONSERVATION 


Many people realise the need for conservation 
of our natural resources, forests, soil and water. 
The fourth link in this chain is the air we 
breathe . . . and pollute so carelessly. Con- 
servation on four fronts should proceed on a 
global scale, since no country can afford to 
miss out. 

There are hopeful beginnings of air con- 
servation. Highly industrialised Britain has a 
Clean Air Act. The State of California—the 
first state to do so—just passed an anti-air 
pollution law. Although this kind of legislation 
is a step in the right direction, it does nothing to 
reduce the CO, accumulation in our atmosphere. 
There is only one sensible thing to do. Trees 
must be planted on every available square foot. 
Trees alone can use up CO, continuously, 
effectively and economically, and simultaneously 
produce the lumber for our future homes, 
furniture and stoves. 

Today, we pay a heavy price for hacking 
down the forests. Flood, hurricanes, duststorms 
and tornados take a tremendous toll. 

Total conservation is everybody’s business. 
There never has been a more logical, downright 
essential branch of human endeavour than total 
conservation. The first step is education at all 
levels. In this respect, the people must be their 
own caretakers. They owe it to themselves and 
to posterity. In less than a normal life-span, the 
population of the world may have doubled, and 
the food sources will have shrunk to half the size 
unless we start conserving the four basic resources 
on this planet. Individual participation is 
essential. Among the “dont’s’’ the most 
elementary are: 

Don’t burn trash, don’t start dump fires, don’t 
burn anything needlessly; better still, don’t 
burn anything at all. 

Don’t waste any organic matter, be it garbage, 
straw, hay, corncobs, clippings, leaves, etc. 
Use these waste products intelligently. 

Don’t cut a tree or a bush unless you have vital 
reasons for doing so. When you have to cut, 
plant a young tree in replacement . . . and rear 
it. 

Don’t waste water. Sweet water is not an 
inexhaustible commodity. It takes a lot of 
installations and lots of capital to bring it to 
your house. 

Among the “ musts ”’ the most essential are: 
Combustion processes must be improved so as to 

yield more energy or more calories per |b of 

fuel burned. In this way, fuels can be saved, 
air pollutants can be reduced. 

Future installations should concentrate on non- 
combustive energy sources (nuclear, hydro, 
tidal, wind, solar energy). For heating 
purposes, solar heat and heat pumps should be 
more extensively used. These changes will 
tend to reduce the CO, threat in our atmo- 
sphere. 

Re-use and recirculate industrial water wherever 
possible. 

All organic waste matter should be processed into 
fertile humus for use on cropland, orchards 
(compost piles, digestors, etc.). 

Plant trees on every available square foot. 
Every community, every town should have 
forest lots. Schools, boy scouts and other 
similar organisations should start building 
their own forests. 

No efforts will be repaid more promptly and 

more generously. 
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Drive Shaft Revolution in the Small Car 


By John Rabson, A.M.I.Mech.E., M.S.A.E. 


Unorthodox placing of the 
engine is a current approach 
to the light car designer's 
central problem—to reconcile 
comfort with compactness. To 
meet this need novel jointed 
drive shafts are beginning to 
emerge. 


| Se oe few years it seems that something 

happens in the motor industry which 
enables the car to pass on to another phase of 
its development. These minor revolutions are 
in fact taking place all the time, but only the 
more spectacular ones receive very much 
publicity. Disc brakes, for example, hit the 
headiines when Jaguar cars put up such a fine 
performance at Le Mans in 1953, and now disc 
and caliper brakes are produced by all the 
leading brake manufacturers in this country, 
and their use, particularly for front brakes, has 
made a considerable contribution towards 
greater safety on the roads. One problem at 
present occupying the mind of the car designer 
is the location of the major components so as 
to make the best use of available space. 

For years the bulk of production cars had the 
engine in front and dfove the rear wheels by 
means of a longitudinal shaft connecting the 
sprung power unit to the unsprung final drive. 
Gradually the engine -was moved further and 
further forward, helped at one stage by the 
advent of independent front suspension, which 
removed the obstacle to forward engine mounting 
in the shape of the axie beam and its necessary 
clearance volume. The improved road holding 
as a result of independent front suspension 
meant that cars tended to be driven faster, and 
the desire to increase speed made it necessary to 
reduce the wind resistance. One method was 
to reduce the frontal area, both by building the 
car lower to the ground and by reducing the 
headroom. A byproduct of these operations was 
an ever increasing bulge in the centre of the 
floor, to provide clearance for the transmission 
and propeller shaft. 

One way of eliminating the propeller shaft 
tunnel is to locate the engine close to the wheels 
which it is to drive—front engine and front 
drive, or rear engine and rear drive. Both of 
these potential solutions have been studied by 
manufacturers, and examples of both types are 
in production. Disregarding the practical 
considerations, such as the very limited amount 
of luggage space usually found with rear engined 
cars, and also the fact that some of them have 
dummy propeller-shaft tunnels to carry the 
controls and other items, there are quite different 
transmission problems to be solved, depending 
on which drive arrangement is adopted. Recent 
developments in universal joints will perhaps 
play a very large part in deciding the layout 
which wil be adopted in cars of the future. 

Although there are several different arrange- 
ments for drive shafts for rear engined cars, the 
basic difference between drive-shaft requirements 
of front and rear drive is that the former must 
be able to accommodate the change of angle 
brought about by steering, in addition to that 
caused by rise and fall of the suspension system. 
This means that the normal method of obtaining 
constant velocity between the input and output 
members of a shaft (using two Hooke’s joints), 
by arranging for the angles between both the 
input and output joints to be equal, is not 
possible because of the variable, in the form of 
the steering angle. To overcome this trouble, 
ameans of obtaining constant velocity regardless 
of joint angle change is required. One method 
is to make the outer joint of the drive shaft in 
the form of two Hooke’s type joints with a ball 
centring device (which ensures that the centre 
portion bisects the angle made between the 
input and output members). This type of 


double joint, as it is sometimes called, was 
used in production front wheel drive cars a 
long time ago, for example in the prewar Citréen. 

It could be argued that ideally the inboard 
joints on this system should also be of the 
constant velocity type. This is true, but com- 
pared with the outboard and, the change of angle 
is small, and unless the layout requires a large 
working angle at the inboard end (plus or minus 
a small change for wheel movement) it is often 
satisfactory to use a simple Hooke’s joint. 
There are, however, other considerations which 
influence the design of the inboard joint. In the 
first place, the car designer is constantly trying to 
increase the degree of smoothness of his products, 
and this usually means that certain components 
must provide insulation and flexibility, and 
absorb rather than transmit vibrations. Com- 
pared with a conventional layout, the length of 
the shafts through which the power is trans- 
mitted (between the output end of the gearbox 
and the road wheels) is very much shorter on a 
front-wheel drive car (or for that matter on a 
rear-engined model) and consequently even the 
modest amount of inbuilt flexibility that exists 
in the normal long tubular propeller shaft is 
eliminated. In fact, because of the universal 
joints, the actual drive shafts are shorter than 
even the halfshaft on a conventional rear axle, 


particularly when they result in the power being 
applied to the driving wheels continually as 
opposed to intermittently, as when gear changing 
with a manual box. The “ sliding ” spline tends 
to operate more easily if it is subjected to vibra- 
tion and intermittent loading. For this reason 
it may operate in a more satisfactory way when 
placed between a pair of Hooke’s joints (in other 
words, when it is in the centre portion and sub- 
jected to cyclic variations). However, there is 
considerable manufacturing economy when it is 
formed in the end attachment of one of the yokes, 
because of the reduction in the number of parts 
in the assembly. Generally, the problem of 
sliding splines is more acute on drive shafts 
(final drive to wheel) as opposed to shafts 
between the gearbox and final drive. The use of 
a rubber joint on the inboard end, although very 
helpful in many ways, by reason of its damping 
action tends to prevent rather than assist spline 
sliding, by reducing the vibration between the 
sliding members. 

To overcome spline friction, one solution is 
to substitute rolling for sliding at this point, and 
various systems of this type have been tried, but 
with a small front-wheel drive car the problem is 
to make one that is small enough to go into the 
space available, and cheap enough for the 
manufacturer to afford. 





The drive shaft on the BMC baby cars comprises the latest version of the Rzeppa constant-velocity 
joint at the outboard end, combined with a rubber Hooke’s joint inboard, 


and unless special steps are taken the drive may 
seem harsh. 

The inboard joint on the front-wheel drive line 
is one place where both flexibility and insulation 
can be introduced by using rubber or plastics in 
place of metal for this component. Ideally, the 
design of the inboard joint should permit con- 
siderable torsional flexibility, but angular rate 
(not torsional rate) should be negligible. If the 
joint has a high angular rate (that means a con- 
siderable load has to be applied to deflect the 
joint through its working angle), power that 
should be driving the car along the road will in 
fact be absorbed in driving the joint. Further, 
the joint rate would adversely affect the suspen- 
sion system, particularly on a light car. 

To accommodate the change in length of the 
shaft between the joints, caused by changes in 
road-wheel position, it is necessary to provide a 
sliding spline system. This is standard practice 
with a conventional propeller shaft, where it is 
provided either between the two joints or by a 
splined sleeve sliding on the gearbox output 
shaft. In practice, neither of these two systems 
slides freely under load—they tend to take up 
new positions periodically under conditions of 
torque reversal or light load. Because of this, 
the sliding spline problem can become more 
acute when automatic transmissions are used, 


The most satisfactory method is to eliminate 
the need for sliding altogether if possible: this 
has been done on some rear-drive cars for 
example, by making the drive shaft also act as a 
link in the rear suspension system. This is more 
simple to arrange when steering angles are not 
involved, but it might provide a solution at the 
front if it were combined with hub reduction 
gears, which would take advantage of the distance 
between drive shaft and hub centre lines likely to 
result from this arrangement. If this were done, 
it would be necessary to limit the freedom of 
plunge movement of any non-metallic joints 
used, to prevent changes in wheel camber angle. 

One of the most interesting drive shafts is 
that on the BMC baby cars. This system, 
which is illustrated combines a constant-velocity 
joint at the outboard end, a rubber Hooke’s 
joint at the inboard end, and a conventional 
spline shaft between the two. With the exception 
of the system to permit variation of length 
between joints (where some mechanism is 
required which either reduces sliding friction 
very considerably or substitutes rolling for 
sliding in a cheap and compact way) it is very 
likely that drive shafts for cars of up to 14 litres 
capacity will follow this pattern—in fact com- 
pletely different from the propeller shaft as we 
have known it for the past two or three decades. 
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Suited to India’s Needs 


pas major atomic events this year are 
the decision to go ahead with plans 
for a two-reactor 300 MW(e) power station, 
and opening of the Canada-India test reactor. 
As the smaller zero-energy reactor Zerlina is 
expected to be commissioned in September, 
India’s atomic energy programme may be said 
to come of age this year. The first research 
reactor Aspara has now completed three years 
of operation, and has been supplying radio- 
isotopes to various research institutions at the 
rate of 80 consignments per month. The annual 
report of the Department of Atomic Energy for 
1959-60 outlined the plans for a nuclear power 
programme suited to India’s needs. 


Programme Based on Thorium 

Once the Canada-India reactor, Figs. 1 and 2, is in 
full operation Trombay will provide radioisotopes 
to domestic customers and other countries as well. 
Already, with the cooperation of the UKAEA 
the movement of silt near Bombay harbour has 
been studied with radioactive materials, and it is 
proposed to carry out a similar investigation in 
Madras port. Radioisotopes are also being used 
for the study of fatigue in metals, and the movement 
of moisture in the soil under roads. Fuel elements 
from uranium ore mined locally have been manu- 
factured at Trombay. India has a fair amount of 
uranium and a large quantity of thorium. Since she 
is relatively rich in the latter material any nuclear 
power programme undertaken should logically 
utilise the more abundant thorium reserves. A 
three-stage programme is therefore envisaged. The 
first reactors based on natural uranium will provide 
plutonium as a byproduct. The second-stage reac- 
tors will be plutonium-thorium converters yielding 
uranium 233 as a byproduct; while in the third stage 
uranium 233-thorium breeder reactors will not only 
produce power but provide more fuel than they 
consume. The Trombay establishment has already 
produced all these materials on a small scale, includ- 
ing refined uranium and thorium from monazite. 
Minor amounts of plutonium have also been obtained, 
and uranium 233 will become available when the 
Canada-India reactor is in operation. 


Plans to Import 

Although India’s first industrial reactors will have 
to be imported together with a certain amount of fuel 
subsequent installations and their fuel can be fabri- 
cated locally. The country’s deficiency is mainly in 
the metallurgical field—especially capacity to manu- 
facture steel shell and alloyed metal parts essential 
to the core. Because of the peg of foreign 
exchange the initial programme of 1,000 MW en- 
visaged by the Atomic Energy Commission has had 
to be trimmed down to 300 MW from two reactors 
sited between Bombay and Ahmedabad. The report 
under review indicates that future nuclear power 
stations should be located in North-West India, 


Fig. 1 (below) Cross section 
through the containment building of 
the Canada-India material testing 


Fig. 2 (right) 
schematic flow diagram of the 
Canada-India reactor, due to be 
completed and brought to criticality 


possibly in the Delhi region, and in South India. 
The small scale start might well prove a blessing in 
disguise since the country will reap the benefit of 
experience of the fast breeder reactors employing 
thorium in Western countries. 


Doubling Time: Five Years 


It takes a brave planner to face the power problems 
of India. The country’s installed electrical capacity 
in 1951, the starting date for the first five-year plan, 
was 2, 300 MW. The first plan raised the capacity 
to 3,400 MW, and this figure is to be doubled during 
the second plan running from 1956 to 1961. The 
Indian planners believe that at least until 1970, the 
installed capacity must be doubled every five or six 
years in order to make any progress in industrialisa- 
tion in face of a rapidly increasing population. 
From 377 million in 1956, the population of India 
will increase to a minimum of 600 million in 40 years. 
Even if the generating capacity is increased to 
350,000 MW by the end of the century, a hundred- 
fold increase in 40 years, the installed capacity 
per capita will still be below the present values in the 
United States, Canada or Norway. According to a 
paper by N. B. Prasad, ‘“* Fuel Cycles for a Power 
Programme in India” (World Power Conference, 
paper V 14), the country’s hydroelectric potential 
is between 35,000 and 40,000 MW, some of it in 
inaccessible locations; while the fossil fuel reserves 
are small compared to the population. Indian 
reserves per capita are only 1/35th of the reserves in 
the United Kingdom, and 1/150th of the reserves 
in the United States. Investment in nuclear power is 
an inevitable consequence. 


Gradual Revision 


India’s problems in the fifties were far too pressing 
to allow diverting a substantial portion of the 
available capital into nuclear power development. 
Although provisions were made for fundamental and 
applied research and staff training in the first two five- 
year plans, nuclear power generation was left for the 
third plan running from 1961 to 1966. In January, 
1959, when the blueprints of the third plan were 
being prepared, Dr. Homi J. Bhabha of the Indian 
Atomic Energy Commission was still thinking in 
terms of small stations of about 20 MW capacity 
(built entirely in India) in view of the lack of inter- 
connection between the small regional grids (Atomic 
Review, 27 Feb. °59). By February that year, the 
plans were expanded and the all-Indian approach 
abandoned. Dr. Bhabha indicated that the third 
five-year plan would make provision for a 150 or 
200 MW station of foreign design to be erected in 
the Bombay area by 1964-65, to be followed by 
further stations giving a total nuclear capacity of 
1,000 MW by the end of the plan. In August, 
Dr. Bhabha announced that foreign tenders would 
be called for betore the end of the year (Atomic 
Review, 4 Sept. °59). The rating of the first station 
was increased to 225 MW by December, 1959, and 
in the following January Dr. Bhabha indicated that 


preparatory work had started in the Bombay- 
Ahmedabad area for a nuclear power station. 


Tale of Two Tenders 


According to all signs the Indians were serious 
about atomic energy. And the headquarters of the 
Indian Atomic Energy Commission suddenly became 
the centre of a very specialised tourist trade. The 
January saw the World Bank’s “ three wise men” 
and Mr. Alfried Krupp talking business in India, 
followed by Mr. Sterling Cole of the International 
Atomic Energy Agency in February. March was 
the month of peak traffic, with a large Soviet delegation 
under Professor Emelyanov handing the door to 
an equally impressive United States delegation under 
Dr. Kratzer, member of the Atomic Energy Com- 
mission. At the end of March, the General Electric 
Company’s managing director and chief engineer, 
Mr. R. N. Miller and Mr. O. A. Lindley, arrived in 
Bombay offering a 300 MW station for £40 million. 
The annual report of the Department of Atomic 
Energy was published in April, indicating for the 
first time that the Bombay station would be of 
300 MW in two units, not 250 MW in a single unit. 
According to India News, 16 April, “ the contract 
will be finalised early next year,” that is 1961. 


Secret Diplomacy 

At the end of April, Mr. Nikolay Smellakov, 
USSR deputy minister for foreign trade, landed in 
New Delhi with a twenty-man delegation of experts. 
Dr. Bhabha was in Bonn early in May, and on 
11 May he said that he would consider offers for aid 
in building a nuclear power station, but expected 
that at least 50 per cent of the work was to be done 
in India. Quoting Dr. Bhabha, India News reported 
on 14 May: “* We do not yet know where the foreign 
share will come from, but if West Germany wants 
to bid, the offer will be considered.” Regarding 
the second reactor station to be built in the North, 
Dr. Bhabha said that some general arrangements 
have been made with France, Britain and Canada. 
But by the end of May the inscrutable Indians were 
in Moscow. On 28 May it was reported that 
Dr. Bhabha’s team would be travelling to the United 
States at the end of the year to discuss an Indo-US 
nuclear-power agreement covering possibly several 
“small” reactor stations. But on 18 June the 
Indian delegation was still in Moscow, and on 
22 June, it was announced that an agreement had 
been reached under which the first 150 MW unit 
using a natural uranium reactor would be built 
by the Soviet Union. Only the sketchiest outlines 
of the agreement have been announced so far. 


Guesswork 


It is not clear which particular type of natural 
uranium reactor is to be built under the Indo-Soviet 
agreement. The Soviet Union has greater experience 
with enriched fuel power reactors, although the 
construction of a gas-cooled graphite reactor or a 
heavy water moderated reactor is no doubt within 
the capability of Russian engineers. The Financial 
Times reported on 23 June that the Indian station 
would be similar to ‘ one of 200 MW the Russians 
are now building in Czechoslovakia.” It is known 
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that a 150 MW(e) station is now in its third year of 
construction near Bohunice; this will be a heavy- 
water moderated gas-cooled reactor. (Atomic 
Review, 25 March, 1960.) As the Indian Atomic 
Energy Commission is anxious to ensure that as 
much material of Indian origin goes into the station 
as possible, a heavy water moderated reactor would 
be suited to their needs. India has the capacity for 
the production of both heavy water and natural 
uranium fuel elements, and will be anxious to utilise 
these in the reactor programme. Can United 
Kingdom bidders satisfy this need when the question 
of the second station comes up for discussion ? 





Notes and News 


Business Statistics in the United States 


On the average, the dollar volume of shipments 
of nuclear reactors, components, materials and 
services in the United States has increased by 88 per 
cent every year between 1954 and 1958. The major 
customer was the US Government, accounting for 
almost 78 per cent of the total business volume. 
Foreign orders amounted to 3-4 per cent, reports the 
Atomic Industrial Forum in its large-scale survey 
Business Statistics on the Atomic Industry. The total 
deliveries in 1958, the last year covered by the 
survey, were valued at over $650 million. The 
industry is employing 6,000 scientists and engineers 
and 13,000 non-technical personnel, expressed on 
the basis of man-year equivalent. 


Progressive intensity Radiation Warning 

Fall-out Intensity Detection Oscillator can be 
abbreviated to Fino: it is a pocket-size radiation- 
protection device that will give an audible warning 
when the radiation level reaches 300 mr per hour, 
and the sound intensity will increase with increasing 
radiation. A particular advantage of the instrument 
is that it enables a person to find the direction of 
escape from radiation spreading from an accident. 
As illustrated in Fig. 3 the device is battery operated 
with a lifetime of 100 hours, and has been tested 
between 32 and 100° F. The detecting element is 
a solid-state device; the batteries are mercury cells. 
Made by Control for Radiation, Inc. of Cambridge, 
Massachusetts, the United Kingdom agents are 
L. E. Simmonds Limited, Harrow. 


Nuclear Safety Advisory Committee 

Sir Alexander Fleck has been appointed chairman 
of the Nuclear Safety Advisory Committee, estab- 
lished to advise the Minister of Power and the 
Secretary of State for Scotland on matters arising 
from the Nuclear Installations - (Licensing and 
Insurance) Act of 1959. Total membership in the 
Committee is 23. 


Winnett Boyd Heads Canadian ADL 

Mr. Winnett Boyd, designer of a high-temperature 
reactor for which the patent rights were bought by 
Arthur D. Little Inc. (ADL) in February (Atomic 
Review, 26 Feb. °60) has been appointed president 
of the newly formed Canadian branch of ADL with 
offices in Toronto. 


Rolling Mill for Plutonium 


A rolling mill capable of 800,000 Ib force between 
the rolls at a speed of 100 ft per min has been 
designed for the production of plutonium shapes. 
The mill is equipped with 20 in wide two or four 
high rofls, and has a remotely operated roll changing 
mechanism. The machine will produce fuel elements 
for the Plutonium Recycle Test Reactor. (Plutonium- 
Alloy Rolling Mill, Mechanical Engineering, vol. 82, 
No. 6, p. 77, June, 1960.) 


Zero Energy Fast Reactor for Winfrith 


The United Kingdom Atomic Energy Authority 
have decided to build a zero-energy fast reactor at 
the Atomic Energy Establishment, Winfrith. The 
reactor has been named Zesra (Zero Energy Breeder 
Reactor Assembly). The Zepra reactor has been 
designed to permit the study of the neutron physics 
of a wide variety of fuel assemblies containing 
uranium and plutonium. The assemblies under 
study will be built up by loading fuel elements into 
a steel matrix (approximately a cube of side 10 ft). 
The fuel elements contain both fuel plates and plates 
of neutron-absorbing material; the latter will be 
used to simulate the nuclear properties of the coolant 
and structure material which would be required in 
a power reactor. ZEBRA will be operated at room 
temperature and the heat output from the nuclear 
reactions in the core will be kept very low so that 
no cooling system is necessary. It is planned to 
commission the zero energy reactor during 1962. 
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ZeBRA will be used to obtain information that will 
be needed for the design of a prototype which is 
likely to be the next step in the development of the 
fast reactor by the Authority. The work at the 
AEE, Winfrith, will complement that carried out 
at the Dounreay Experimental Reactor Establishment. 
(Atomic Review, 12 Feb., 1960.) 


Eastern Slowdown 


For similar reasons to those stated in the United 
Kingdom White Paper of 1960, the nuclear power 
programme of the East has also been reduced. The 
Russian plan now stands at 600 MW(e) capacity 
by 1965. 


United Kingdom and Euratom 

With the collapse of its nuclear power programme 
towards the end of 1959, Euratom has turned to 
research projects in order to justify its continued 
existence. It was planned that the essential raw 


materials for nuclear research—enriched uranium, 
plutonium, and uranium 233—would come from 
the United States. 


The USAEC however was 





Fig. 3. Fido is a pocket-size radiation protection 
device giving an audible warning which increases 
in volume as the radiation level rises. 


counting on the sale of nuclear power stations when 
it indicated its willingness to supply Euratom with 
fuel materials for research. Indications are that 
since no new power projects have emerged from 
Europe in which the United States could participate, 
there will be no fuel materials forthcoming either. 
The fact that the United Kingdom is a ready source 
of most nuclear raw materials may put a different 
light on the UK-Euratom negotiations which are 
now in progress. 


Shortage of Welders Reason for Cutbacks ? 


It has been suggested that the shortage of welders 
may have been an important reason for the curtail- 
ment of the UK atomic energy programme, in 
addition to the economic factors listed in the White 
Paper. High-class welders suitable for the site 
fabrication of nuclear pressure vessels are hard to 
come by, and labour difficulties are frequent at power 
station sites. It has been reported that the dispute 
at Hunterston has delayed construction by about 
a year. But slowdowns have been plaguing other 
stations as well, and an expanding construction 
programme would have made the situation worse. 
As a result of manpower shortage, welders are now 
said to earn as much as £2,000 a year. 


Reactor Power Generated in Three Steps 


Divergent lines in the search for direct conversion 
open up the possibility of producing power from a 
reactor in three temperature stages. Thermionic 
elements would utilise the highest temperatures found 
in a reactor, thermoelectric devices the intermediate 
temperature range, and a conventional thermo- 
dynamic fluid cycle would extract the remaining 
heat at the lowest temperature. The first steps to- 
wards three-stage power conversion were taken by 
Westinghouse, who have developed and operated 
a fuel element in the Westinghouse Testing Reactor 
incorporating a thermionic and a_ thermoelectric 
device. The experimental unit produced less than 
one watt of power, with the thermionic component 
operating at about 3,500° F and the thermoelectric 
stage between 600 and 1,300° F 


The Trend: Cylindrical Pressure Vessels 


From the papers presented at the Glasgow sym- 
posium on nuclear containment buildings and pressure 
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vessels in May this year, it appears that the trend in 
power reactors is towards reinforced cylindrical 
pressure vessels with hemispherical end caps. 
A corresponding shift in emphasis may be expected 
in future research work. Reinforced or prestressed 
concrete as containment medium is also being 
investigated following the French lead in this field. 
The poor ability of concrete to withstand steep 
thermal gradients and lack of gas tightness can be 
overcome to a large degree by prestressing, although 
it is possible that reactors using concrete pressure 
vessels would have to be designed for moderate 
collant conditions. The proceedings of the sym- 
posium will be published at the end of the year. 


Correlation of Data on Heavy Water Lattices 


Pragmatic methods have been used by a panel of 
six experts to make the best use of available data on 
heavy water lattices. The panel was created by the 
International Atomic Energy Agency, and consisted 
of a member each from Chalk River, Saclay, Kjeller, 
Studsvik, Harwell and Savannah River. Without 
dwelling on the refinements of theoretical calculations, 
the panel discussed means of correlating existing 
data on actual lattices. It was suggested that fuel 
elements should be exchanged between countries 
operating heavy-water facilities as the cheapest means 
of increasing the project’s scope. Among the many 
scientific papers appended to the published trans- 
actions of the panel there are studies correlating 
French, Swedish and Canadian exponential and 
critical experiments, and reports on _ individual 
lattices. (Heavy Water Lattices, published by the 
International Atomic Energy Agency, Vienna, 
Austria.) 


Status Report on Organic Reactors 


Although reactor companies are happily preparing 
bids for organic-moderated ship reactors and power 
stations, it is a curious fact that there is still only 
one example in operation, the Organic Moderated 
Reactor Experiment, or OMRE. A progress report 
on applied research and design studies of organic- 
moderated reactors up to 1960 has been prepared by 
Atomics International for the USAEC. The report 
outlines the history of the reactor concept, and 
summarises the scope of work completed and work 
still under way in the physics, metallurgy, chemistry, 
safety, component design and fuel handling of 
organic-moderated reactors. Appended to the report 
are detailed drawings and design parameters of a 
20 MW(e) and a 300 MW(e) reactor study prepared 
by Atomics International. (Civilian Power Reactor 
Program, Part Ill, Status Report on Organic-Cooled 
Power Reactors as of 1959, USAEC Publication 
TID-8518(7), published 1960, price $2-25.) 


and on Boiling-Water Reactors 


General Nuclear Engineering Corporation were 
commissioned to prepare a similar report on boiling- 
water reactors to that prepared by Atomics Inter- 
national on organic moderated reactors (see above). 
In addition to an evaluation and summary of applied 
research in connection with boiling-water reactors, 
the report contains a brief description of the history 
and experience with all BWR projects. These are 
Borax-1 to Borax-V, EBWR, Vallecitos, ALPR; 
design studies by Ebasco-General Electric, and 
General Nuclear Engineering; and the power projects 
for Elk River, Dresden, the Pathfinder plant, Pacific 
Gas and Electric Company, SENN, Rheinisch- 
Westfalisches Electrizitatswerk; and the Russian 
BWR and boiling-superheating projects. (Civilian 
Power Reactor Program, Part II, Status Report on 
Boiling-Water Reactor Technology as of 1959, 
USAEC Publication TID-8518(5), published 1960, 
price $0-60.) 


High-Temperature Breeder Reactor ? 


‘*“ We have set up a major research establishment 
at Lucas Heights near Sydney, and are pursuing an 
independent line of research on the high-temperature 
gas-cooled reactor system. This system shows 
promise of development as a breeder reactor.” 
(Senator W. H. Spooner, Australian Minister of 
State for National Development addressing the 
IAEA Board of Governors, 23 June, 1960.) 


Reactor Notes 


Sethack for Enrico Fermi: The District of Columbia 
Court of Appeals has set aside the provisional 
construction permit of the Power Reactor Develop- 
ment Company to build the Enrico Fermi fast 
breeder station. 

Operator for Gas-Cooled Reactor: The Tennessee 
Valley Authority (TVA), federally owned power 
company from the New Deal era, has been selected 
as operator for the Oak Ridge gas-cooled reactor. 
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THE ROYAL DUTCH/SHELL GROUP 





offers a career to 


MECHANICAL ENGINEERS 
in the DESIGN Division 


THE HAGUE 
HOLLAND 





The work is connected with their world-wide activities 
in the chemical industry. 


Honours degree or A.M.I.Mech.E. essential. 


Candidates with chemical plant design and/or construc- 
tion experience would be preferable. 


The upper age limit is 34 years, but possibly higher for 
candidates who have had exceptional experience in this 
particular field. 


Applications in writing with full details of career to: 


SHELL INTERNATIONAL CHEMICAL COMPANY LIMITED, 
Personnel/Recruitment/HME, No. 17, 
St. Swithin’s House, 
London, E.C.4. Cc 470 











PUBLIC APPOINTMENTS 


DESIGNER DRAUGHTSMEN 


AIR MINISTRY, Works Designs Branch, requires 
in LONDON, STRUCTURAL ENGINEERING 
DESIGNER DRAUGHTSMEN for reinforced 
conerete or structural steelwork of all types 
Applicants must have adequate training and several 
years’ experience. Some site experience and 
possession of recognised technical qualification an 
advantage. Financial assistance ool time off may 
be allowed for recognised courses of study Pro- 
motion and pension prospects. Five-day week with 
18 days paid leave per year initially. Salary ranges 
from £680 (at age 25) to £900 p.a. Commencing 
salary dependent on age, quals, and exp. Applicants, 
who must be natural born British subjects, should 
write to AIR MINISTRY, W.G.d., LACON HOUSE, 
THEOBALDS ROAD, LONDON, W.C.1, or apply 
to any Employment Exchange quoting Kings 
Cross 3745, giving age, details of training, quals., 
full particulars of former posts held and copies of 
any testimonials. Candidates selected will normally 
be interviewed in London and certain expenses 
reimbursed, G 888 





LECTURESHIP IN ENGINEERING 
UNIVERSITY COLLEGE OF SWANSEA 


exists for an ASSISTANT LECTURER 
or LECTURER in the Department of Engineering 
at Swansea. Applicants should preferably have 
interests in the general field of Strength of Materials, 
but those with interests in any branch of either 
Civil or Mechanical paeioeting will be considered. 
ASSISTANT LECTUR 

Applicants should hold a good Honours degree 
and have at least one year’s industrial or post- 
graduate experience. Research work is strongly 
encouraged and the assistant may register for a 
Ph.D. degree. 

LECTURER: 

Applicants should hold a good Honours degree 
and have not less than three year’s post-graduate 
research or industrial design experience. It is 
hoped to appoint a man who will be active in some 
field of research of his own choice, although if he 
so wishes, he may join an existing project. 

The salary seales are: 

Assistant Lecturer: £800 to £950 per annum. 

Lecturer £1050 to £1850 per annum. 
and the initial salary can be at any point within these 
ranges. F.5.8.U. benefits and family allowances. 

Further particulars can be obtained from the 
REGISTRAR, UNIVERSITY COLLEGE, SINGLE- 
TON PARK, SWANSEA, with whom soe 
(six copies) should be lodged before 15th July, 1 
June, 1960. 
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THE SCHOOL OF ENGINEERING 
KUMAS!I COLLEGE OF TECHNOLOGY, 
GHANA 
5 gry - invited oe the post of LECTURER 

ND SURVEYIN 
ite = sn should [ "Professional Associates of 


the Royal Institution of Chartered Surveyors. 

The School of Engineering is recognised by London 
University for the B.Se. (Engineering) Degree; 
Courses are also conducted for the examinations of 
the Royal Institution of Chartered Surveyors 

Contract appointments are normally for five years, 
and may be renewed; three months’ notice of 
resignation of an appointment is req.aired on either 
side any time during a period of service. 

The Contract salary scale is £1202 10s. Od. by £65 
to £2112 10s. 0d. 

The entry point is fixed according to qualifications 
and experience. In addition children’s allowances 
are paid up to a maximum of three, and a gratulty 
is paid at the end of the period of service at the 
rate of £150 for each year of satisfactory service 
The prospect of promotion to a more senior grade is 
excellent. 

The College is fully residential and bers of 
staff are housed in pleasant modern bungalows on 
the spacious campus; climate and living conditions 
are good. 

Annual leave with three free return 
= Fm is granted to members of staff and ‘their 





ng forms and an Information Brochur 
may be obtained from the ASSISTANT REGIS. 
TRAR, KUMASI COLLEGE OF TECHNOLOGY, 
29, TAVISTOCK SQUARE, LONDON, W.C.1. 
who will also be glad to answer any questions about 
these appointments. 506 





BRITISH STANDARDS INSTITUTION 
HEMEL HEMPSTEAD CENTRE 


An ENGINEER not over 35 years old is required 
by the B.S.I. for all types of engineering work in 
connection with their testing station at Hemel 
Hempstead, 

The work will be varied and will include engineer- 
ing investigations of equipment being exported to 
other countries, the development of testing equip- 
ment and the setting up of laboratories in connection 
with the Certification Mark schemes and also the 
investigation and testing of products for the Con- 
sumer Advisory Council. 

Applicants should preferably be graduates of the 
Inatitation of M i Eng s or of the Institu- 





tion of Electrical Engineers, , and should have served 
an articled student apprenticeship. 

The starting salary will be commensurate with 
qualifications and experience. The post is pension- 


Apply to the ESTABLISHMENTS OFFICER, 
B.S.L, 2, PARK STREET, LONDON, W.1. C 498 


able. 
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THE GUEST KEEN AND NETTLEFOLDS 
GROUP OF COMPANIES 


GIN: 


WISH TO MAKE THE FOLLOWING APPOINTMENTS AT THEIR GROUP RESEARCH LABORATORY 


A competent engineer is required to join the Mechanical Engineering Division to undertake 
the design of light machine tools and similar work. He must be capable of developing 
from outline requirements workable schemes for the manufacture of prototypes and develop- 
ment projects 

Applicants must be at least 28 years of age and must have had suitable experience and 
training for this type of post. 


ELECTRICAL ENGINEERS 


The Laboratory requires Electrical Engineers to design and develop equipment for the 
control of automatic processes. This work will involve circuit design, instrumentation 
and the production of prototype equipment. There are vacancies for: 

1. A graduate engineer who is a qualified electrical or electronic engineer. He should 
have experience in modern electronic techniques, including the use of semi- 
conductors. Preferred age 25-30. (Ref. EE/1.) 

2. An electrical engineer who is qualified to H.N.C. or equivalent standard, with 
considerable industrial experience. (Ref. EE/2.) 

Applicants should quote reference number 


METALLURGIST 


A Metaliurgist is required to join a team of Mechanical Engineers to carry out investiga- 
tions into the processes of cold forming and extrusion of metals. His main interest will be 
the optimisation of tool life through a study of available materials including carbide steels, 
and he will advise on extrusion materials and heat treatment cycles for both tools and 
processing 

Applicants, who should be under 30, should have several years’ post graduate industrial 
experience preferably in control of heat treatments or tool steel development. This is a 
permanent appointment 


PHYSICIST OR ELECTRONIC ENGINEER 


A Section of the Laboratory is investigating the problems associated with high speed auto- 
matic inspection devices. A team is developing a versatile shape recognition apparatus to 
sense the outline of objects being inspected and to extract and evaluate the information 
which is obtained 

A physicist or electronic engineer is required to strengthen this team. Applicants must 
be well qualified and preferably have research or industrial experience. 

All these appointments are permanent and pensionable 

Applications, which will be regarded as confidential, shoud give details of age, qualifica- 
tions, experience to date, etc., and should be sent to: 


THE RECRUITMENT OFFICER, 
G.K.N. GROUP RESEARCH LABORATORY, 
BIRMINGHAM NEW ROAD, 
LANESFIELD, WOLVERHAMPTON 














DEPARTMENT EDITOR 


on the staff of 


“ ENGINEERING” 


Applications are invited for the post of Operation and Maintenance Editor on the staff of 
“ Engineering 
The Operation and Maintenance department of the journal consists of about three pages 
each week, usually 4 main article and a group of notes. The successful applicant will be 
given the opportunity to continue its development as a unique feature in technical journalism 
a weekly review of the use, operation and maintenance of all kinds of engineering products 
vehicles, aircraft, ships, electricity generating plant, machine tools, agricultural machinery, 
etc. 
One-day and two-day visits to works in the U.K. are fairly frequent, and there are 
occasional visits abroad 
An applicant should be either 
(a) an arts graduate or economist with industrial experience, or 
(6) an engineer with professional qualifications or experience 
Previous experience of journalism is not essential, but an imaginative interest in writing 
and a desire to become acquainted with new subjects are necessary 
Age. between 25 and 35. Salary will be decided in relation to age, experience and 
qualifications. A contributory pension scheme is in operation 


Please send details in envelope marked ** Confidential” to 


THE EDITOR, ‘*‘ ENGINEERING ” 
36, Bedford Street, London, W.C.2 

















A TEACHING CAREER FOR YOU 
TRAIN NOW 


aged between about 25 and about 45, with good industrial experience, are invited 
oe aot training as PULL-TIME TEACHERS OF ENGINEERING SUBJECTS 
TECHNIC AL COLLEGES AND SCHOOLS. 
EXCELLENT CAREER PROSPECTS 
NEXT COURSE: SEPTEMBER, 1960 TO JUNE, 196! 


Applicants should hold a suitable qualification, ¢.g. university degree, associate or 
duate membership of a a institution, Higher National Certificate, Final or 


ii Tech. Cert. of C.G.L. 
NO TUITION FEES: 
Personal, Maintenance, Dependants’ and Travelling Grants Payable 


For details write immediately quoting §/114 to either 
The Director, Bolton Trainin College, Manchester Road, Bolton. 
uddersfield “ey College, Holly Bank Road, Huddersfield. 


The Director, 
The Principal, Garnett College, 83 New Kent Road, London, S.E.! 








UNIVERSITY OF MELBOURNE 
SENIOR LECTURER IN 
INDUSTRIAL ENGINEERING 


Applications are invited for the position of SENIOR 
LECTURER IN INDUSTRIAL ENGINEERING 

The salary range (at present under review) is 
£A2200 to £2600 per annum. Commencing salary 
will be fixed according to qualifications and experi- 
ence, Superannuation similar to F.5.5.U. in Great 
Britain will be provided. 

Conditions of appointment can be obtained from 
the Secretary, Association of Universities of the 
British Commonwealth, 36, Gordon Square, London, 
WiC. 

Applications close, in Australia and London, on 
3ist AUGUST, 1960 C 497 


AUSTRALIAN INSTITUTE OF NUCLEAR 
SCIENCE AND ENGINEERING 
POST-DOCTORAL FELLOWSHIPS 


A small number of POST-DOCTORAL FELLOW- 
SHIPS in the field of Nuclear Science and Engineer- 
ing will be awarded to British subjects holding the 
Degree of Doctor of Philosophy or equivalent, who 
are domiciled in Australia, or are prepared to come 
to Australia. 

Fellowships will be tenable at any Australian 
University or with the Institute at Lucas Heights 
Preference will be given to candidates whose research 
projects require use of the facilities available at the 
Research Establishment of the Australian Atomic 
Energy Commission. Initial tenure will be one year 
commencing in the second part of 1960, and exten- 
sions to a total period of three years may be granted. 
Emolument will be not less than £A1750 per year 
and funds for equipment and other expenses may be 
provided. 

Nominations by Universities or other institutions, 
or applications by qualified candidates, will be 
received by the Institute up to 3ist AUGUST, 1960 

For further particulars enquiries should be 
addressed to the SCIENTIFIC SECRETARY, 
AUSTRALIAN INSTITUTE OF NUCLEAR 
SCIENCE AND ENGINEERING, PRIVATE 
MAIL BAG, POST OFFICE, SUTHERLAND, 
N.8.W., AUSTRALIA C 496 


CITY OF NOTTINGHAM 
APPOINTMENT OF CITY ENGINEER 
AND SURVEYOR 
SECOND ADVERTISEMENT 


Applications are invited from persons who have 
the necessary experience and qualifications for the 
appointment of CITY ENGINEER AND SUR- 
VEYOR at a salary within the scale of £3340 rising 
by one increment of £115 and two further increments 
of £110 to £3675 per annum, the commencing point 
to be fixed according to the circumstances 

The gentleman appointed will be required to 
devote the whole of his time to the duties of the 
office and will not be permitted to hold any other 
appointment or engage in any other work 

The appointment carries superannuation and the 
selected applicant will be required to pass a medical 
examination and to contribute to the superannuation 
fund. ‘ ; 

Applications, stating age, previous experience 
and present position, accompanied by two testi- 
monials and the names of two persons to whom 
reference can be made, must be delivered to me not 
later than the last post on the 15th July in an 
envelope endorsed “‘ City Engineer.” 

The gentlemen who sent in applications in reply 
to the first advertisement need not send in applica- 
tions again, but must notify me if they desire to be 
considered 

T. J. OWEN, 
TOWN CLERK. 
THE GUILDHALL, 
NOTTINGHAM 


DESIGN ENGINEERS 


are required by the UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY at DOUNREAY 
EXPERIMENTAL REACTOR ESTABLISHMENT, 
THURSO, CAITHNESS, to assist in the programmes 
of research and development designed to study the 
behaviour of fuels and materials used in the con- 
struction of nuclear power reactors, and to take 
charge of a team engaged on the design of experi- 
mental rigs and equipment for the Materials Testing 
Reactor. The work involves close liaison with 
scientific staff and subsequently with the manufac- 
—_ of the rigs 
Candidates must have served a recognised engi- 

neering apprenticeship and be corporate members of 
a senior engineering institution Several years’ 
experience in the field of light mechanical engineer- 
ing is also essential 

Salary between £1370 and £1825, according to 
qualifications and experience. 

Contributory superannuation. 
scheme. 

Hostel accommodation available 

Send postcard for application form, quoting 
reference 303/J2, to PERSONNEL MANAGER at 
above address. C 471 


Staff housing 
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LOUGHBOROUGH COLLEGE OF 
TECHNOLOGY 


Applications are invited for the following vacancies 
in the ELECTRICAL ENGINEERING DEPART- 
‘T. 


MEN 
PRINCIPAL LECTURER: 

Salary scale £1750 by £50 to £1900 per annum 
Applicants should be well qualified academic 
ally and industrially, and should have had 
teaching experience in a University or 
College. 

LECTURERS: 

Salary scale £1370 by £35 to £1550 per annum. 
Applicants should hold a good qualification in 
Electrical Engineering or Physics, and have 
had industrial experience. One of the Lec- 
turers will be required to concentrate on Light 
current work and one on Heavy current work 

ASSISTANT LECTURER: 
Salary scale £700 by £27 10s. Od. to £1150 pet 
annum, plus Graduate and Training Allow- 
ances. Applicants should hold a good 
academic qualification and, preferably, should 
have had some industrial experience. 

The commencing salary, in each case, will be 
determined by qualifications and experience. The 
posts are pensionable. Application forms and 
further information may be obtained from the 
ACADEMIC REGISTRAR. (In reply please ery 
13/D.) 518 


LANCHESTER COLLEGE OF 
TECHNOLOGY, COVENTRY 


Principal: A. J. RICHMOND, B.Sc. (Eng.), 
Ph.D., M.1.Mech.E. 


Applications are invited for the following posts 
duties to commence as soon as possible 

The College offers advanced sandwich and full- 
time courses, H.N.C, and certain more advanced 
City and Guilds courses, as well as a range of profes- 
sional courses in Commerce and Management 
Studies 

Part of the College will be in new premises in 
September, 1960. Further new buildings will come 
into use during the next three years 
ONE PRINCIPAL LECTURER IN PRODUCTION 

ENGINEERING 

The person appointed will rank as Deputy Head 
of Department. 

ONE SENIOR LECTURER IN PHYSICAL 
CHEMISTRY 

ONE LECTURER IN SOCIOLOGY 

ONE LECTURER IN ELECTRICAL ENGINEER- 
ING (ELECTRONICS) 

Candidates for the above posts should hold appro- 
priate academic and professional qualifications and 
have had industrial or research experience. Teach- 
ing experience is an advantage but not essential 

Facilities for research and development work will 
be available and is encouraged by the Governors. 

Salaries (men): 

Principal Lecturer £1750 by £50 to £1900 p.a 

Senior Lecturer... £550 by £50 to £1750 p.a 

Lecturers.. . £1370 by £34 (4) and £40 (1) 
to £1550 p.a 

Women receive slightly less at present, but equal 
pay will apply from April, 1961. 

Further particulars and application forms, stating 
the post concerned, may be obtained by sending a 
stamped addressed foolscap envelope to the Regis 
trar, Lanchester College of Technology, Priory 
Street, Coventry, to whom completed forms should 
be returned by 20th JULY, 1960, 

W. L. CHINN, 
DIRECTOR OF EDUCATION. C 520 


LOUGHBOROUGH COLLEGE OF 
TECHNOLOGY 


Applications are invited for positions as LECTURER 
(ONE) and ASSISTANT LECTURERS (TWO) in 
the DEPARTMENT OF PRODUCTION ENGI- 
NEERING. Duties include lecturing and super- 
vising laboratory work in machine tool technology, 
metrology or industrial metallurgy. 

Great importance will be attached to the willing- 
ness and ability of candidates to help to develop 
new educational approaches in any of these fields of 
production technology. For the Lecturer post, 
teaching experience is desirable; but, for the 
Assistant Lecturer posts, qualified young men now 
in industry, who are keen to study and to apply new 
techniques in production engineering education 
under unique conditions, are invited to apply. The 
College has an active policy of research in which all 
staff are encouraged to participate 

Salaries will be paid according to the scales 
Lecturer, £1370 by £35 to £1550 per annum ; 
Assistant Lecturers, £700 by £27 10s. Od. to £1150 
per annum, plus Graduate and Training Allowances. 
The commencing salaries will be determined by 
qualifications and experience. The posts are pen- 
sionable. 

Application forms and further information may be 
obtained from the ACADEMIC REGIST e AR 
(In reply please quote 12/D.) 519 


SOUTH-WEST ESSEX TECHNICAL 
COLLEGE AND ‘SCHOOL OF ART, 
FOREST ROAD, 
WALTHAMSTOW, E.17 


LECTURER required as soon as possible in the 
Engineering Department to teach Mechanics of 
Fluids to Higher National and Final Degree standard. 
Applicants must have a University Degree and 
corporate membership of their professional insti- 
tution. 

Salary scale—£1370 rising to £1550 per annum. 
London Allowance of £38 or £51 per annum. 

Apply by letter only (no forms) giving details of 
qualifications, training and experience, together 
with three testimonials or the names and addresses 
of three referees to the Clerk to the Governors at 
the College. C 461 
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THE UNIVERSITY OF LEEDS 
DEPARTMENT OF 
MECHANICAL ENGINEERING 


THE UNIVERSITY OF LEEDS intends to appoint 
a person to be in charge of the technical staff within 
the Department of Mechanical Engineering. Appli- 
cants should hold a university degree or the qualifica- 
tion A.M.I.Mech.E. The Department will shortly 
be moving into a new building and will have a greatly 
increased area of laboratories and workshops, and 
the person appointed will be in charge of technicians 
in these. The successful candidate will be directly 
responsible to the Head of the Department and will 
receive a salary on the scale £1050 by £50 to £1400 
by £75 to £1850 (efficiency bar probably at £1550), 
according to age, qualifications and experience 

Applications (three copies) stating date of birth, 
qualifications and experience, together with the 
names of three referees, should reach the REGIS- 
TRAR, THE UNIVERSITY, LEEDS, 2 (from 
whom further particulars may be obtained) not later 
than 8th AUGUST, 1960, C 476 





COLLEGE OF ADVANCED TECHNOLOGY, 
BIRMINGHAM 
DEPARTMENT OF 
MECHANICAL ENGINEERING 
Applications are invited for the post of the following: 
LECTURER IN 
MECHANICAL ENGINEERING 

Salary Seale :—(Men) £1370-£1550 

Further particulars and forms of application 
from the Bursar, College of Advanced Technology 
Gosta Green, Birmingham, 4. Applications to be 
received within 14 days of this advertisement 
Please quote “ K.” 


K. R. PILLING, 
CLERK TO THE GOVERNORS C 480 


SU 


Duties 


Qualifications 


scale, 
minimum qualification. 
Contract of Service 


service. 


cost of living, ete. 
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rT 


Engineer to supervise construction projects. 


CENTRE LATHE TURNER 


CENTRE LATHE TURNER required as INSTRU( 
TOR (Unest.) at the LONG EATON GOVERN- 
MENT TRAINING CENTRE, Must be British 
subject, experienced, fully skilled, able to teach his 
trade and supervise the work and maintain control 
of trainees. Should preferably possess an O.N 
or ©. & G. cert. or have equiv. quals. Will be 
required to pass theoretical trade test before inter- 
view and a practical test after appointment. Pros- 
pect of eventual establishment. Salary £930 (at age 
30 or over) rising by annual increments to £1000 p.a 
Write for application form to THE MANAGER, 
MINISTRY OF LABOUR, GOVERNMENT 
TRAINING CENTRE, WILSTHORPE ROAD 
LONG EATON, NOTTINGHAM € 509 


BOROUGH OF SWINDON 
GRADUATE ASSISTANT ENGINEERS 


Applications are invited for the appointment of 
GRADUATE ASSISTANT ENGINEERS in the 
BOROUGH ENGINEER'S DEPARTMENT 

Applicants should either already hold a Degree in 
Civil or Municipal Engineering, or expect to obtain 
one at this summer's examinations 

Swindon is expanding very rapidly to accommo- 
date overspill population from London, and success- 
ful candidates would have excellent opportunities 
to obtain a wide practical experience in the design 
and construction of the engineering works about to 
commence for the development of a square mile of 
open country for industrial and residential purposes 
These include main roads and roundabouts; sewage 
pumping stations and rising mains, large surface 
water sewers, storage lagoons, and stream improve- 
ments; as well as normal road and sewer works for 
estate development 

The salary will be on A.P.T. Grade LI (£765-£5s80) 
A five-day week is in operation Housing accom- 
modation will be offered to married candidates from 
other areas, and assistance towards removal expenses 
will be granted 

Application forms, obtainable from the TOWN 
CLERK, CIVIC OFFICES, SWINDON, must be 
completed and submitted by FRIDAY, 20th JULY 
1960 € 490 
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JUNIOR 
ELECTRICAL 
ENGINEER 


A young graduate electrical engineer is required 
for a test team which is being built up for work on 
the British Nuclear Submarine Prototype Propul- 
sion Machinery, the initial phase of which will last 
for several years and will be carried out at 
Dounreay. Some industrial experience would be 
desirable, but the essential qualifications are a 
broad field of interest in both power and light 
current engineering, and the ability to work as a 
member of an integrated team. 

The selected candidate will act as assistant to the 
Chief Electrical Engineer, with particular responsi- 
bility for the documentation of trials, and will be 
required to assist the senior electrical and electronic 
engineers. 

Applications, which will be treated as strictly con- 
fidential, should give brief details of qualifications, 
experience, and current salary, and should be 
addressed to:— 


The Manager, 
Marine Propulsion, Research & Development, 
VICKERS-ARMSTRONGS (ENGINEERS) LIMITED, 


Naval Construction Works, Barrow-in-Furness 
C 486 





VACANCIES FOR 


vit ENGINEERS 


IN THE 
MINISTRY OF WORKS 


NORTHERN NIGERIA 


The duties of these posts will consist of preliminary reconnaissance, detailed survey 
work, investigations of site for bridge construction, road, bridge or water supply design 
works, bills of quantities in connection with these works and/or appointment as Resident 


Also, engineers are appointed District 


Engineers in control of all works within a district. 


The minimum qualification for appointment is a university degree giving an exemption 
from Sections I and II of the Institution of Civil Engineers examination, plus two years’ 
post-graduate service or a pass in Section [ and II of the Institution examinations, plus 
two years’ post-graduate service or the equivalent qualifications in other countries. 
This minimum qualification qualifies an engineer to enter at the bottom of the salary 
Incremental credit is granted for every year of service after obtaining this 


In the first instance, engineers will be employed for a tour of duty between 12 and 
24 months, plus leave, which is granted at the rate of 7 days for every month of residentia! 


Vacancies exist in this Ministry for Civil Engineers, and further vacancies will continue to arise for development work on road and bridge construction and for water supply schemes. 


Passages 
Free first class return passages for a Government officer and his wife are provided 
once per tour. In addition, financial assistance is given towards the cost of children’s 


passages, 


Salary Scale 

The salary scale runs from a minimum of £1440 to a maximum of £2202 per annum. 
In addition, children’s allowances are payable for up to three children at the rate of 
£120 per annum for the first child, £96 per annum for the second and £72 for the third 


child. 
of £150 per annum is payable at the end of each tour of contract service. 


Motor car and travelling allowances are also payable and a gratuity at the rate 


Associate Membership of the Institution of 
Civil Engineers 

Facilities are available locally for engineers who have not yet completed their Civil 
qualification to be examined in Northern Nigeria for Section IIT (the professional inter- 
view examination) of the Institution examinations. Experience gained in the Ministry 
of Works is acceptable to the Institution of Civil Engineers for this purpose. 


Method of Application 


Applications from engineers, who should not be more than 50 years of age, should be addressed to the 


RECRUITMENT SECRETARY 
NORTHERN REGION OF NIGERIA RECRUITING AGENCY 
NIGERIA HOUSE, 9 NORTHUMBERLAND AVENUE, W.C.2 


from whom further details may be obtained of other conditions of service, such as payment of outfit and touring equipment allowances, accommodation, medical facilities, income tax, 


NORTHERN NIGERIA IS A GROWING COUNTRY: 


WE WILL ALWAYS BE PLEASED TO HEAR FROM CIVIL ENGINEERS, 
CIVIL ENGINEERS LIKE YOU ARE ALREADY THERE 


C 489 
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CAPSTAN SETTER/OPERATOR 


CAPSTAN SETTER/OPERATOR required for 
appointment as INSTRUCTOR (Unest. but with 
r- -——- = nem ea | prospect of eventual estab’t.) at Aintree Govern- 
| | ment Training Centre Liverpool. Applicants must 
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be British subjects who are experienced and fully 
skilled, able to teach their trade, able to supervise 


and maintain control of trainees. They should 
have undergone the usual trade training followed by 
fully skilled practical experience for at least five 


years. Applicants should preferably possess O.N.C 
or C. & G. certificate or equivalent qualifications and 


AVIATION LTD i will be required to pass a theoretical test before 
STEVENAGE - LUTON « LONDON to pass 8 practical trade test, Commencing salary 


(at age 30 or over) £955 rising by annual increments 
to £1030.—Apply within seven days to REGIONAL 
CONTROLLER, MINISTRY OF LABOUR, 


GUIDED WEAPONS DIVISION ALBERT BRIDGE HOUSE, BRIDGE STREET, 


MANCHESTER, 3. C511 
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The expanding requirements of our major development projects make it necessary for us 


; ‘ 3 . ie MACHINE OPERATOR 
to increase our engineering efforts. We have the following, in many cases senior, positions 


MACHINE OPERATOR (with sound knowledge of 


to fill within our design and development organisation, one of the largest and most compre- General Eng. Mach. Shop practice) required by 
. : - ‘. Ministry of Labour for appointment as Instructor 
hensively equipped in Europe. (Unest.) at the Government Training Centre, Letch- 


worth, Herts. Applicants must be British Subjects 
who are (a) experienced and fully skilled, (b) able to 
teach their trade, (c) supervise the work and main- 


P oom o cin a f = P oe . tain control of trainees engaged in their trade. They 

e N G | N FE RS are required with experience in the design of Electronic should have undergone the training usual in their 

3 ; ant i i % j S14 7e% rdrauli trade followed by at least 5 years’ practical experi- 

Equipment including Circuit Design, Test Gear, Hydraulic ence. Applicants should preferably, possess O.N.C 

Design and Development and Servo Control Equipment, Environmental Test oo 6 6S On eee ee ee 
. a s appropriate ommencing salary (at age * ant 

Equipment, Missile Structures and Airframes and the over) £930 rising by annual increments to £1,000 p.a. 

. fei . . . Prospect of eventual establishment. Write for 

Mechanical Engineering of Launching Systems, Packaging application form to EMPLOYMENT EXCHANGE, 

LETCHWORTH, WITHIN 7 DAYS. C 512 


and Handling Equipment. 


to work within our Engineering Design Offices on the 
DESIGNERS & 


wide range of work mentioned above. We are specially 


D RAU G it T S M E N seeking qualified senior men who have a sound practical 
TECHNICAL ASSISTANCE 


design background. 








APPOINTMENT 
. pe Say ; UNESCO requires a SPECIALIST IN MECH- 
f N G | Rg is b RS experienced Electronic Engineers are required to provide ANICAL ENGINEERING for one or two year 
% . . “ae Sed ew ee ; ; (renewable) appointment at TEHERAN, PERSIA, 
engineering support during initial stages of manufacture Polytechnic Institute. Duties: (1) to teach in the 
arc ac} ~eifhcati . - . ‘reati . Junior College of the Institute, (2) to help in the 
or to prepare Design Specifications, Test Specifications, setting up of courses, (3) to plan and equip labora- 
Technical Manuals or Design and Production Standards. tories. Qualifications: Mechanical Engineering 


degree, experience of teaching Strength of Materials, 
Mechanics of Machines and Applied Mechanics, and 
experience of their industrial application in produc- 


Applicants should have a sound engineering background, tion. Working knowledge of French. — Salary: 
; . é os £2607 plus allowances. All emoluments tax free. 

not necessarily in this type of work as training can be For Job Description and application form apply to 
; te se : MINISTRY OF LABOUR (E.9), ALMACK HOUSE, 
given, and be of Higher National Certificate Standard. 26, KING STREET, LONDON, 8.W.1. C 513 








ASSISTANCE WITH HOUSING AND REMOVAL EXPENSES MAY BE GIVEN 





| sy ' ; oe _ ee MECHANICAL ENGINEERS 
A MEMBER T ADMIRALTY NAVY WORKS DEPARTMENT 
These positions command progressive salaries as well as OF THE require MECHANICAL ENGINEERS at Pinner 


a (Middlesex), Portsmouth, and Greenock. Qualifica- 
the amenities provided by a large organisation. Applica- tions: Corporate Members of Institution of Mech- 
tions should be sent, in confidence, to:—Dr. D. A. Lay ne, BRITISH AIRCRAFT anic al Engineers. _Work comprises design and super- 
. 7 oar es 6/7. S$ i. Lond j vision of mechanical services in Admiralty Shore 
Dept. G.P.S., Marconi House, 336/7, Strand, London, Establishments (except Royal Dockyards) such as 


, 5 afe “ce EG. 1316Y. Heating, Ventilating, Air Conditioning, Cranes, 
W.C.2, quoting reference EG tea CORPORATION Machine Tools, Civil Engineering Plant, ete. Can- 
didates should be at least 32 years of age, and have 

experience in this or similar work. Salary range 

from £1285 to £1730 (National Rate), rates vary 

slightly according to location. Appointments 
C 514 unestablished but opportunities later for establish- 
ment. Prospects of promotion and opportunities 

for service overseas.—Forms from MINISTRY OF 

LABOUR, TECHNICAL AND _ SCIENTIFIC 

REGISTER (K), 26, KING STREET, LONDON, 

8.W.1, quoting C.190/OA. Closing date 22nd July, 

1960. C 510 











ASSOCIATED ELECTRICAL BRITISH INDUSTRIAL PLASTICS LTD. 
INDUSTRIES LIMITED 


TURBINE GENERATOR DIVISION DRAUGHTSMEN 
DRAUGHTSMEN B.I.P. Chemicals Ltd., Oldbury, Birmingham, have 


vacancies for Draughtsmen with experience in plant 


The Steam Turbine Engineering Department have vacancies for Draughtsmen for ‘ seh ; 
development work on: layout and design. The company offers good conditions 
MARINE MAIN PROPULSION STEAM TURBINES of employment and has a generous Pension and Life 
GEARED STEAM TURBINES FOR MARINE AUXILIARIES PY Sch = 
GEARED STEAM TURBINES FOR LAND APPLICATIONS ssurance scheme. 
There are opportunities for qualified draughtsmen particularly those with experience . . . Sas oa.8 

of high speed rotating machinery or steam turbine details. Vacancies occur at all Applications should be made in writing giving full 
grades. Possession of Ordinary or Higher National Certificate would be an advantage, details of qualifications and experience to :— 


but those with the right practical experience would be favourably considered. 
These are staff positions, qualifying for the Company's pension scheme. Five-day 
week, finishing 4.30 p.m. on Fridays. Canteen facilities are availiable. Personnel Manager, 


Please write for application form quoting reference A.16 to ; 
Personne! Manager, B.1.P. Chemicals Ltd.,, 

















Associated Electrical Industries (Manchester) Limited, Oldbury, 
Trafford Park, ° . h 
Manchester, 17. C477 Birmingham C 415 
® P 
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APPOINTMENTS OPEN 


CONSULTING ENGINEERS 
REQUIRE:— 


A SENIOR ELECTRICAL ENGINEER with an 
Honours Degree to work in Manchester. Senior 
experience of machine, switchgear and protection 
design and application in connection with Power 
Stations is required. 


A SENIOR MECHANICAL ENGINEER with an 
Honours Degree to work in Manchester. Senior 
experience of thermodynamics and metallurgy with 
design calculations of various types of thermal plant 
is required. 


MECHANICAL AND ELECTRICAL ENGINEERS 
either Chartered or with equivalent qualifications 
required for work on Power Station construction 
sites. Previous experience and knowledge of thermal 
plant essential 


Knowledge of languages for the senior positions 
will be an advantage. 

Apply stating salary required to KENNEDY & 
DONKIN, SA, ROYAL EXCHANGE, Man- 
CHESTER, 2. C 454 





ENGINEER 


ENGINEER for executive position required to plan, 
erect and equip factory for manufacture of steel 
structures, cranes, hoists and heavy general mechani- 
cal engineering products. University degree in 
engineering or equivalent qualifications essential 
Starting salary £2000-2500 according to age and 
qualifications.-Applications in writing to W. 
WYKEHAM & COMPANY LTD., 17-19, COCK- 
SPUR STREET, LONDON, 8.W.1. C 482 


PRODUCTION ENGINEERING 
RESEARCH ASSOCIATION 


An entirely new a being made by the 
PRODUCTION ENGINEERING RESEARCH 
ASSOCLATION offers rewarding possibilities to a 
MECHANICAL OR PRODUCTION ENGINEER 
with a flair for lucid self-expression and close reason- 
ing. Other essential requirements include good 
technical knowledge of basic production techniques 
and equipment, and ability to work with minimum 
of supervision. Send full details of training, experi- 


ence and present salary to the SECRETARY, 
PERA, MELTON MOWBRAY, LEICS. C 479 
ASSISTANT 


Dismantling Department, young energetic OUT- 
SIDE ASSISTANT required. Good pay and pros- 
pects.—Confidential applications to MANAGING 
DIRECTOR, MAYER, NEWMAN « CO., LTD., 
15, ARUNDEL STREET, W.C.2 C 475 


TECHNICAL ADVERTISING AND 
PUBLISHING 


U.K. business manager to handle leading technical 
and engineering journals for syndicate of American 
publishers now establishing European division. 
Applicants must have proven sales and technical 
background in one or more of the following fields: 
Petroleum, chemistry, marine engineering and 
ship building, railways, steel production and metal 
working, metallurgy, industrial power equipment. 
Some knowledge of modern industrial advertising, 
sales promotion and merchandising desirable but 
not essential. 

Age 30 to 45. Excellent salary. 
participation in profits. 

Submit detailed qualifications and experience 
with photograph if possible to BOX C 468. Interviews 
in England beginning about July 15, 1960 
Offices of ENGINEERING. 


Expenses and 


ASSISTANT ENGINEERS 


ASSISTANT ENGINEERS required for site work 
by engineering firm specialising in High Pressure 
Water Tube Boilers and Nuclear Power Stations. 
Preferable age would be between 25 and 30. Com- 
mencing salary would depend on qualifications and 
experience and there are good prospects for advance- 
ment An out working allowance is paid when 
working on Site. Applicants should forward full 
details of their education and previous employment 
to BOX C 447, Offices of ENGINEERING. 


DRAUGHTSMAN 


DRAUGHTSMAN required to handle contracts 
on Small Water-Tube Boilers including design and 
detail work. EAST LONDON AREA. State age, 
salary and experience—BOX C353, Offices of 
ENGINEERING. 


TECHNICAL SALES ENGINEER 


A leading firm of power transmission engineers pro- 
poses in the near future to appoint a TECHNICAL 
SALES ENGINEER to deal with its interests in 
the Midlands and South Wales areas. Main qualifi- 
cations for the appointment are (1) good connections 
with design and development engineers in these 
areas, (2) several years’ successful selling experience, 
(3) some training in engineering, preferably power 
transmission. The appointment is a permanent 
and superannuated one.—Write BOX C 495, Offices 
of ENGINEERING. 





ASSISTANT PRODUCTION ENGINEER 


BP invites applications from GRADUATES, aged 
21-26 years, with an honours degree in Petroleum 
Engineering, Engineering or Physics for employment 
as Assistant Production Engineer in Trinidad in the 
first instance. Duties will consist of assisting in all 
aspects of field production work, including well control, 
artificial lift, gas control, oil collection and well 
servicing Previous experience is not essential. 
National Service obligations must have been fulfilled. 

Write, stating age and full details of qualifica- 
tions and experience, quoting F.574B, to BOX 3284, 
cio HANWAY HOUSE, CLARK’S PLACE, 





= 


€ 504 


The Burmah Oil Co. 
(Pipe Lines) Ltd. 


will require, at the end of July, 


two keen young 
DRAUGHTSMEN 


for interesting work on oil and gas pipeline 
projects 


Candidates should be in the 21/25 age 
group and possess at least an O.N.C, in 
mechanical engineering 

Experience in heavy industry would be 
an advantage. 

Salary will be related to capability and 
experience and will be subject to annual 
review. 

Applications should be addressed to the 
Company at Britannic House, Finsbury 
Cireus, E.C.2, giving full details of qualifica- 
tions, experience and personal particulars. 

C 503 


SERVICES ENGINEER 


A textile company of international reputa- 
tion has a vacancy for a Services Engineer. 
He will be required to take design responsi- 
bility, under the Senior Services Engineer, 
for Services plant comprising:—Steam, 
high pressure hot water, gas, compressed 
air, vacuum, spinning, finish and unit 
cleaning, together with ancillary and special 
purposes plant. 


Applicants should have: 

1. Kither a Degree or Corporate Member- 
ship of the Institution of Mechanical 
Engineers. 

2. At least three years’ industrial experi- 
ence, preferably in a processing 
industry 

3. A suitable apprenticeship or sea-going 
training 

4. Preferably some experience of installa- 
tion work. 

5. Approximately 30 years of age. 


Salary will be in the approximate range of 
£1250 to £1800 according to experience 
Assistance will be given with removal and 
other expenses. A Profit Sharing and 
Contributory Superannuation Schemes per- 
tain. 


Applicants are requested to write, quoting 
Reference 2/E/S to 
BOX C 507, Offices of ENGINEERING 


EDWARDS HIGH VACUUM LIMITED, 
MANOR ROYAL, 
CRAWLEY, SUSSEX 


EDWARDS HIGH VACUUM LIMITED is 
expanding its resources for research, deve- 
lopment and design of pumping equipments, 
instruments and other apparatus concerned 
with high vacuum and its applications. 


The Company requires PHYSICISTS or 
ENGINEERS to carry out research and 
development work on vacuum pumps and 
their accessories, Vacuum gauges, vacuum 
switching devices, leak detection methods, 
gas analysis, ultra high vacuum techniques, 
mass spectrometers, electron optics and 
related topics. 


The appointment offers ample scope and 
opportunity for initiative and originality 
over a wide field of vacuum physics and 
engineering 


Candidates should have a degree or 
equivalent qualification in Physics or 
Engineering with preferably several years’ 
post graduate experience. Recently quali- 
fied candidates will, however, be considered. 


Commencing salaries for these posts 
would be in accordance with age and experi- 
ence. Pension and Bonus Schemes are 
operated. Please write giving full details 
to the PERSONNEL MANAGER. C 521 


PRODUCTION MANAGER WANTED 


Must be experienced and willing to tackle unusual 
and varied production problems on own initiative at 
a moments notice whilst maintaining normal pro- 
duction flow. Progressive position and salary for 
right map. Please ring the Company meng 
REG. 0076. C 524 
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As a result of continuing expansion 


ADDITIONAL ENGINEERS 
AND DRAUGHTSMEN 


are required by 


KELLOGG INTERNATIONAL 
CORPORATION 


for Petroleum Refinery and 
Petrochemical Projects 


ELECTRICAL ENGINEER 


Aged between 25 and 30, should possess academic qualifications and experience 
in the design of industrial and electrical plants. Must have an enquiring mind 
and be able to tackle all aspects of power engineering associated with large 
installations. Work is mainly in connection with Oil Refinery and Petro- 
chemical Plants, experience of which would be an advantage. 


GRADUATE ENGINEERS 


In Chemical and Mechanical Engineering. Openings are available for men of 
the highest calibre who are seeking advancement and wider experience. 
Applicants should be between the ages of 24-32 years with an engineering 
degree in chemical or mechanical engineering and have experience in the 
design, construction, maintenance or operation of process plants. The work 
comprises engineering design calculations, combined with the preparation of 
flow sheets, heat, material selection, etc. There is ample scope for the 
application of imaginative original thought. These positions allow for early 
recognition of ability which with the continued growth of the company and 
diversification of work provide excellent opportunities for promotion. 


ARCHITECTURAL ASSISTANT 


A.R.LB.A. applicants preferred with 5/7 years’ experience on industrial 
buildings, power houses, etc., aged between 30 and 40. 


PIPING DESIGN GROUP 
LEADERS 


These positions will be filled by men with good leadership ability and some 
practical imagination who are prepared to accept responsibility. Applicants 
should be aged around 30 and have had considerable experience with plant 
layout, piping design and arrangement and be familiar with piping codes, 
standards and specifications. Experience as a group or section leader in 
charge of draughtsmen engaged on large projects is a necessary requirement. 
Although petroleum and petrochemical plant design experience is Preferred | 
those with good experience in allied engineering industries such as power 
plants, gas works, etc., will receive careful consideration. Successful applicants 
will be expected to work with the minimum of supervision on the preparation 
of planning arrangement studies and piping Jayouts and subsequently direct 
the work of other draughtsmen in the preparation of final piping plans and 
isometrics. 


PIPING DESIGNERS 


Top positions are available with us in this field. Consideration will be given 
only to men who have sound experience in piping design and layout of refinery 
and chemical plants, or in related industries. Our Piping Designers are of a 
high standard and we therefore can consider only men of equal calibre. 


INSTRUMENT DESIGNER / 
DRAUGHTSMEN 


Applicants should have at least 3/4 years’ experience in Instrument Piping 
and Wiring Design, Panel Layout and Material Take-off, and possess O.N.C 
in Mechanical or Electrical Engineering. Preference will be given to applicants 
holding H.N.C. 


ELECTRICAL /DRAUGHTSMEN 


Applicants should have O.N.C. with 2 years’ experience of layout of power 
and lighting distribution in petroleum, petrochemical or similar plants. 


All these positions are permanent and offer well-paid careers 
with good prospects of promotion and Y advancement. 

Consideration will be given to assistance with removal expenses 
to those engaged from outside Greater London. Compre- 
hensive personnel benefits including contributory pension 
scheme, excellent working conditions, luncheon vouchers, 
Sree life assurance benefits, generous overtime payments and 
social club, etc. Five-day week. Extra holidays for length 
of service—this year’s holidays honoured 


Please write to Mr. R. H. Paterson 
KELLOGG INTERNATIONAL CORPORATION 
7-10 CHANDOS STREET, LONDON, W.1! 
Please quote reference 162/H C516 
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TROT es ene rage, a gM ah! grimy pee 


in the MECHANICAL 
DRAWING OFFICE of 


ticeship in Engineering, and 
in Drawing Office Work 


mpects the right 
sidered where necessary. 


marked “ ENGINEERING 


address to the 


LEEDS. 





MAN; CONFIDENTIAL” 


A DRAUGHTSMAN 


is required for interesting and varied work 


ENGINEERS’ 


YORKSHIRE IMPERIAL 
METALS LIMITED 


at their Yorkshire Copper Works, Leeds. 
The successful applicant must be a keen 
young man, with Ordinary or Higher 
National Certificate in Mechanical Engineer- 
ing, who has served a recognised appren- 


had experience 


This is an excellent ‘opportunity of a 
permanent — with good salary and 
oO 


man. Pension 


and Profit sharing Scheme operate, 
and assistance with housing will be con- 


Applications, giving full details of experi- 
ence, qualifications, and present salary 


DRAUGHTS- 
should be 


PERSONNEL DEPARTMENT, 
YORKSHIRE IMPERIAL METALS, LTD., 
P.O. BOX 166, 


C 492 






















































THE 


LIMITED 





CIVIL ENGIN 


Age limits 25 to 35. 
A.M.LC.E. with at least 


and services. Knowledge 
moving equipment 


advantage. 


in steam and diesel plant 
and maintenance. 


able. 





BURMAH OIL COMPANY 


CIVIL AND MECHANICAL 
ENGINEERS 


The Burmah Group of Oil Com- 

has ies for Civil and 

Mechanical Engineers for long 

term and short term engage- 
ments in the East 


B.Sc. and/or 


practical experience overseas, preierably 
im the tropics, and preferably in such 
work as road construction, buildi 


would be an 


MECHANICAL ENGINEERS 


First Class M.O.T. Certificate with at 
least three years’ practical experience 


Initial contracts in each case are for 
two to three years. Long term appoint- 
ments, which carry pension rights, are 
preferred, and there are good prospects 
in interesting jobs. Short term engage- 
ments (non-pensionable) are also avail- 


Good salaries will be paid and in 
addition there are kit allowance, free 
. free housing, and free medica! 
attention for the employee, his wife, 
and children under eight years of age. 


EERS 


three years’ 


of ecarth- 


operations 


AIR CONDITIONING 
ENGINEER 
AUSTRALIA 


A leading air conditioning and refrigeration 
company in Australia with prominent local and 
overseas affiliations requires an Air Con- 
ditioning Engineer for a senior position. 

The company, which is a subsidiary of one of 
the largest manufacturing groups in the 
country, produces a full range of compressors, 
coils, heat exchangers, cooling towers and 
both aoa and central system air con- 
ditioning plants, and is currently undergoing 
an expansion programme designed to keep 
pace with the growth of the industry in 
Australia. 

They are seeking a man with qualifications 
along the following lines:— 

(1) To hold an Engineering Degree or 
equivalent, with preferably five to 
seven years full-time experience in the 
air conditioning industry. 

(2) To be experienced in design and appli- 
cation of air conditioning equipment 
and systems. 

(3) To have had practical field experience in 
the installation of large systems, 
particularly on the refrigeration and 
control side. 

(4) To be capable of assisting in the training 
of Junior and Graduate Engineers who 
already have some experience in the 
air conditioning field. 

The successful applicant would be required to 
take up a in Melbourne, where the 
company’s Head Office is located. 

Salary would be subject to negotiation 
ranging up to £42500 or even more for a 
person with commensurate qualifications and 
experience. 

Applications will be treated in strict con- 
fidence. They should be by letter setting out 
age, qualifications, experience and appoint- 
ments held, addressed to:— 

THE Be ge MANAGER, 
MAIL LIMITED, 
BRITISH COLUMBIA HOUSE, 
1-3 REGENT STREET, 
LONDON, 8.W.1. C 491 
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DESIGNER DRAUGHTSMAN AND BOILER HOUSE ENGINEER 
B.I.P. CHEMICALS LTD. require at their Oldbury 


DRAUGHTSMAN 
ae : group of factories, an Engineer to take charge of a 

DESIGNER DRAUGHTSMAN AND DRAUGHTS- new and modern boiler house supplying steam for 
MAN required to join group in North London generation and process. Applicants should be 
engaged in the design of special purpose machinery Engineers who have had boiler house experience and 
and fine mechanisms for mass production of light are conversant with up to date boiler control and 
engineering products. The work is interesting, gives instrumentation. The Company offers good condi- 
scope for initiative and has excellent prospects. tions of employment and has a generous Pension and 
Applicants should have preferably H.N.C. Mech- Life Insurance scheme. Applications should be made 
anical Engineering for Designer Draughtsman in writing giving full details of qualifications and 
vacancy and O.N.C. for Draughtsman, and preferably experience to: 
some experience in mechanical! design. Salary range PERSONNEL MANAGER, 
for Designer Draughtsman £850-£1000 and Draughts- B.L.P. CHEMICALS LTD., 
man £600-£350. POPES LANE, 

Apply. giving details of experience, qualifications, OLDBURY 
etc., to BOX C 522, Offices of ENGINEERING BIRMINGHAM C517 





ASSOCIATED ELECTRICAL 
INDUSTRIES LIMITED 


TURBINE GENERATOR DIVISION 
DESIGN ENGINEERS 


There are a number of vacancies for Design Engineers in the Steam Turbine Engineering 
Department for development work in the following :~- 


MARINE MAIN PROPULSION STEAM TURBINES 
for conventional and nuclear schemes. 


GEARED STEAM TURBINES 
for both Marine auxiliaries and land applications. 


Applications are invited from Engineers who are graduates or possess Higher National 
Certificate and who are prepared to undertake interesting but challenging problems in 
these fields. A knowledge of thermodynamics and the mechanical design of high speed 
machinery would be an advantage. 


Please write for application form quoting reference Z.15 to:- 


Personnel Manager, 
Associated Electrical industries (Manchester) Limited, 
rafford Park, 
Manchester, 17. 
C 478 




















W. H. ALLEN SONS & 
COMPANY LTD. 


have the following vacancies on their Staff 


STEAM TURBINE 
DESIGNER (Ref. 1202/2) 


A qualified Engineer with previous experi- 
ence of the design and operation of marine 
and industrial turbines in the range up to 
15,000 hp. A Degree or Corporate 
Membership of an appropriate Institution 
would be an advantage. Gas turbine 
design experience would be useful. 


DRAUGHTSMEN 
(Ref. 403/2) 


Qualified Draughtsmen, preferably between 
25-35 and with experience of steam turbine 
work to back-up team engaged on new and 
improved machinery. 


The above positions, which have arisen 
through an expansion of the Company's 
activities offer good prospects, excellent 
conditions of service and a Contributory 
Pension and Life Assurance Scheme. A 
comprehensive range of Welfare and 
Recreational amenities is also available and 
assistance will be given towards expenses 
involved in moving and settling in the 
district. 

Applications giving details of age, experi- 
ence, qualifications and present salary 
should be made in writing, quoting relevant 
reference number, to: 


THE PERSONNEL MANAGER, 


QUEENS ENGINEERING WORKS, 
BEDFORD. C 469 








ADVERTISEMENT RATES 


‘Engineering’ Appointments Section 


CLASSIFICATIONS: Public Appointments, 


Appointments Wanted. 
TYPES OF ADVERTISEMENTS: 


(a) “ Appointments Illustrated ” and illustrated careers advertisements: 
photographs or drawings may be used in conjunction with type matter. 


Appointments Open, 


Rates: per page (12 in. sofia 7» od Pa :3': oe 
half page ws i - “ a £54 
quarter page .. ee : nd £29 


(b) Semi-display: 
name block or symbol. 


type matter, with or oition surrounding rule, 


Rates: per page (12 in. — ts oe re «+  Teee 
per half page .. ; sé i a nf £54 
quarter page .. vi “y! i i £29 
per single column inch | £2 14s. 

(c) Single column “ run-on ” ubvienenate: enmusibiabite 6 words 


to the line, 12 lines to the inch. 


Rate per line 
(Minimum charge 18s. Sy 


SERIES DISCOUNTS: 5 per cent. on 6 insertions; 
15 per cent. on 26; 20 per cent. on 52. 


BOX NUMBER: 2s. 
COPY DATE: First post Monday. 
BLOCKS: To be mounted ready for printing. Screen 100. 


ORDERS TO: “Engineering” 36, Bedford Street, London, W.C.2. 
(Telephone TEMple Bar 3663). 


4s. 6d. 


10 per cent. on 13; 
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Aluminium on Europe’s Railways 


if six tons of steel are replaced by | 24 sq. metres and load to tare ratio of The galaxy of purpose-built all- 
; aluminium parts the saving would be | 2-25. Riveting and welding of light aluminium or aluminium-using wagons 
| of the order of three tons, giving a | alloys has been used in the roof and | assembled at Strasbourg, chosen for its 

| weight for the redesigned vehicle of | body panelling. | special position in the European rail 
oy on three sides—by the private | about 17 tons. On a much grander scale, 8,500 units | network, reinforced the point that all- 


car, aircraft and long distance} The builders of the German Trans built since 1951, RHEINSTAHL SieGENER | aluminium trains have been used for the 
road coach—the railways have every | Europ Express (TEE) have put this to | | EISENBAHNBEDARF, of Siegen (SEAG), regular movement of special loads. 
Not until the railway companies give 


reason to intensify their traditional | good effect. Producing a motor car of | have sold their wagon with sliding roof | 
concern with the performance of | streamlined and dynamic effect they | of aluminium sheeting to countries all | a more full adaptation of tariff regula- 
rolling stock. | have made the trailer cars for this | around Europe. This wagon, with a | tions will it be possible for the full 
One of the lines along which the | articulated train of all aluminium | useful capacity of 40 cu. metres and a | economies of their high load-to-tare 
advance is being made is in the use of | integral construction with steel cross | load to tare ratio of 2-4, uses spot | ratios to be realised. 
aluminium, which goes back to the use | members. | welded “ top-hat ” stiffeners. | That these highly specialised wagons, 
of coaches panelled in aluminium on the | The make-up of the TEE trains, of | It is operated by the Deutsche | | designed with the peculiarities of 
Liverpool-Southport line in North | which seven have been built since 1955, | Bundesbahn and various other Euro- | particular materials in mind, are not 
West England in 1905. This was not | is two motor cars, two compartment | pean rail systems. | just in their early stages was strongly 
seriously followed up with develop- | cars, one “open” car, one dining car Particularly accommodating for the | emphasised to ENGINEERING’Ss represen- 
ments affecting any quantity of rolling | with kitchen and one dining car with | cargo loader and for the type of cargo | tagive at Strasbourg. Returning to 
stock until after the First World War. | bar and compartment. It has a max- | to be carried is the wagon with sliding | Paris, his train several times passed 
When the movement did get under imum speed of 140 kilometres an hour roof and sides, all of aluminium sheet | long lines of coal hopper wagons and 
way it produced notable changes on both | (84 m.p.h.). | and hollow extrusions. Also by SEAG, tankers using aluminium. 
the French and German railways. | The motor cars were built by MAN | this wagon has a useful capacity of | The French Sremi1 Company, of 
From the Swiss railways, and from | at their Niirnberg works and the | between 51 and 66-5 cu. metres. Its | Reims, have a prototype self-discharging 
Belgium, Italy, France, Austria, the | trailer cars by LHB, SALZGITTER UND | load to tare ratio varies between 2-18 | coal wagon with a maximum payload 
UK and Germany applications of | WeGEMANN at Kassel. | and 1-96. So far the company has built | of 64-5 tons and a load to tare ratio 
aluminium in both passenger coaches} Wegemann, the builders of the TEE | the one prototype wagon. This is | as high as 4:25. This wagon, ten tons 
and specialised wagons were assembled | dining car with kitchen, using an all | undergoing trials by the Deutsche | lighter than if made in steel, has alu- 
at Strasbourg last month for the | minium with magnesium body and 


International Exhibition of Aluminium | | underframe, riveted with aluminium/ 
in Railway Rolling Stock. magnesium or steel rivets driven hot, 


The Exposition had been organised | bogie frame members of aluminium 
by the CENTRE INTERNATIONAL DE DE- | | with copper and magnesium, and 


VELOPPEMENT DE L’ALUMINIUM (CIDA). | | castings of aluminium with copper, 
magnesium and titanium for wheel 


| centres, buffers, axle-boxes, centre cast- 

| ings, spring seats, bogie frames, bolster 
guides. 

| For the COMPAGNIE DES CHEMINS DE 
Fer pU Maroc a special phosphate 
wagon with a load to tare figure of 
4:7 has been produced by Stemi, of 
Reims, and Scir, of Morocco. It has an 

| alloy body and underframe. Assembly 
is by argon arc welding, with welded 
bolsters and bogies of forgings of 
aluminium with copper and magnesium. 
These wagons are used in 60 unit 

| trains, covering 100,000 miles a year. 








British Railways 
Win the Applause 


With a commonsense use of their | 
imagination British Railways won gol- | 
den opinions by sending along the 29 ton 
motor car of their lightweight diesel | 
railcar stripped down to the aluminium. | 
This 52 seat motor unit, with a tare | 
weight of 29 tons, has a weight per seat | 
of just under 0-6 tons. 

Its fully integral construction of sheet 
and extrusions, and the use of special 
mating extrusions in body structure, 


Se Saat Eh A, 





were there to be seen, since all decora- , : 
tions, linings and furnishing had been Professor Oeftering cutting the aluminium tape. Light Alloy 
removed. A logical demonstration that Road Rail Trailer 
had occurred to no other exhibitor. oe 
By the end of 1960, some 550 of these | aluminium integral construction, have | Bundesbahn and 300 of the units are | Something after the manner of the 
achieved a coach that bears more rela- | on order. British Railways’ “ piggy-back ” road 


lightweight diesel-doubles will have been | - Rall 
built in the workshops of British tion to a luxurious modern club in| The Deutsche Bundesbahn’s president, rail trailer is the product of the French 
Railways. They are particularly valuable impeccable taste than to facilities for | Dr. H. Oeftering, who is also president | FRANGECO Company. Carried on a 
in cross-country services and where steep | | high speed railway eating. | of the International Union of Railways, | steel wagon, though with aluminium 
gradients are met. The weight saved Their assembly methods include | performed the opening ceremony for | alloy buffers on future versions, the 
by the use of four tons of light alloys in riveting and spot welding. The alloy | the exhibition. He was able in his short Frangeco trailer has aluminium alloy 
each car is especially relevant to the | is of aluminium with silicon and | opening remarks to move on from the | locking wheel chocks. 


stop-go performance required on lines | magnesium. The maximum distance | Progress of aluminium in its use on| SNCF has had 30 of these wagons 
where gradients are combined with | S° far covered by each TEE train is | railways to the practical European | with the light alloy wheel chocks in use 

numerous stops. | 1,080,000 miles since going into service | cooperation shown in the exhibition. _| since last year. 
A 21 ton payload British Railways | in mid-1957. | Something of a veteran at the 
Considerable interest was aroused by | Economic Use of exhibition, but in no way showing its 


oe ar ae ee ee the smoothly rounded off suburban | } the F h double-deck 
c trasbourg’s old station | | years, was the French double-decker 
a pened ‘me prt throughout. | | coach by HANsA-WaGGonsau for the | Aluminium’s Advantages | suburban coach. Carrying up to 118 
But it is one of the characteristics of | DEUTSCHE BUNDESBAHN. A light alloy | Some of the most obvious gains from | sitting passengers and 160 standing, 
aluminium that solids flow more easily | | body and body frame, on a steel chassis | the use of aluminium occur in the | these coaches, with a special steel frame, 
across its surface than they do across | frame, two of these experimental | transport of goods and _ material. use an exterior and roof panel of light 
steel used under similar conditions. | coaches were built last year and in | Resistance to corrosion and chemical | alloy, similar interior panels and ceiling 
So for trial purposes, the wagon had | | 1958, at Bremen. They are each | attack combined with the much higher | panels, and have insulation material 
been modified by changing the sloping | | designed for 100 passengers sitting and | load to tare ratios achieved with | derived from aluminium, as well as 

lower hopper plates from steel to } in 86 standing. Riveting and inert gas | | aluminium make this a fertile field for | alloy fittings for heating and lighting. 
alloy plates of aluminium with mag- | welding are used in the assembly. | | economy. | They were first built in 1929 by the 
nesium, silicon and manganese. | Whether the material to be carried is | ENTERPRISES INDUSTRIELLES CHAREN- 
| Aluminium Roof | nitric acid, beer or hydrogen peroxide, | Tatses, Aytré, Charente-Maritime, Some 
' Manoeuvres | aluminium can form the tank and do | idea of the passenger economy effected 
Drama and Dash | é 3 . away with costly protective linings. In | | by these coaches, in which the extensive 
| The obvious advantage of an alu- | coal hoppers it has been found that not | use of aluminium kept the weight on 
from a German Express | minium roof, beyond its being less | only does the use of lower sloping | each axle within the alaiinend oe is 
A good guide to the weight savings | swift to corrode, is that its lightness | plates of aluminium tend to reduce the | given by the fact that a 186 metre eight- 
from the use of aluminium in rolling | makes all sorts of devices possible. | extent to which the coal jams in the | coach double decker carries 2,040 
stock is that half, or alittle more, of the | ScHINDLER WAGGON, the Swiss | act of falling. The aluminium plates | passengers, while a conventional 191 
weight of steel replaced by aluminium | builders, have produced three drop-roof | tend to last about three times as long as | metre nine-coach single decker accom- 

is eliminated. Thus, in a 20 ton unit, wagons, with a useful floor area of | steel panels. ' modates only 1,524. 





ry 
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Electronic Control 


A new method of automatic 
three dimensional control for 
machine tools incorporates 
direct measurement of ma- 
chine movement without the 
use of mechanical drives or 
optical elements. 


HE Electronic Apparatus Division of Associat- 

ed Electrical Industries Limited has developed 
a system of automatic three dimensional control 
for milling and boring machines. Digital record- 
ing on quarter inch wide magnetic tape is used to 
give coordinated control of machine tool servos 
so that the machine can be used for profiling, 
contouring and die sinking operations. The 
system is of high precision and well adapted to 
batch production or to the manufacture of 
complex single workpieces or masters for 
copying. 

Use of the system involves three main stages. 
Firstly there is the planning of the operation, 
including tabulation of leading dimensions from 
the drawing. Secondly there is automatic com- 
putation of control information from the 
tabulated data resulting in a digital recording 
on magnetic tape. Finally, the tape is used to 
control the machine tool. 

The first and last stages are carried out by the 
user, while the second is completed at the AEI 
Tape Service Centre at Leicester. Here a 
specialised digital computer known as_ the 
Director carries out the automatic computation 
in such a way as to minimise the work done in 
the first stage. The tape produced by the 
computer is played back on a controller con- 
nected directly to the machine tool. 

The electrical measuring element, one of the 
more important features of a system such as this, 
is normally the AEI Helixyn device. This 
provides a precise measure of linear position in 
the three directions of movement of the machine 
tool. It performs the function of a position 
feedback element in the servo-system controlling 
each movement. The control signals are volt- 
ages representing position over a synchronising 
zone of 0-1024 in —the basic unit of length for 
numerical data handling being 0-0001 in. 

The relatively wide synchronising zone permits 
ready resynchronisation between tape and 
machine without the need for re-establishing a 
datum, when, for example, for any reason the 





A Newall 1520 CC jig borer fitted with Helixyn 
control on three motions. 





The electrical measuring element of the system, the 


machine is moved away from the position 


dictated by the tape instructions. 


OPERATION 


At the planning stage the engineer is relieved 
of all feed rate problems apart from deciding 
on the maximum feed rate (according to the 
material to be cut, spindle speed and so on) 
and the maximum permissible acceleration (as 
determined by consideration of the machine 
tool servo performance in relation to the required 
accuracy). Where necessary, that is on paths 
of considerable curvature, the feed rate is auto- 
matically reduced by the computer from the 
maximum figure during preparation of the 
magnetic tape to such a value that the pre- 
determined acceleration limit is not exceeded. 
The feed rate is controlled so as to maximise 
the average feed rate. 

The maximum feed rate is 45 in per min using 
the Helixyn which gives a 0- 1024 in synchronising 





The AEI Director installed at the Tape Service 
Centre at Leicester. 


NMiachine Tools 


AEI Helixyn device, mounted on a machine tool table. 


zone. If the zone is wider, then the maximum 
usable feed rate is increased proportionately. 

A single programme step which may represent 
either a straight line or an arc of a circle can have 
any length consistent with the tool centre path 
lying within a cube of approximately 50 in side, 
aligned with the machine tool axes. There is 
no limit imposed by the control system on the 
total dimensions of the workpiece. 

CUTTING 

A suitable cutter diameter having been chosen 
at the planning stage, the required offset of the 
cutter centre path (equal to the cutter radius in 
a direction normal to the surface) is computed 
automatically in the process of preparing the 
magnetic tape. In general, however, cutters 
available in the machine shop do not have the 
precise diameter called for by the planner, even 
if they are nominally correct. When this differ- 
ence is significant, the effective diameter of the 
cutter may be determined and the difference in 
radius may be set on the machine tool controller 
so as to modify the recorded theoretical cutter 
path to one appropriate to the actual tool in use. 
The required correction is computed digitally 
in the controller. The cutter path may be 
adjusted towards or away from the finished work- 
piece surface in steps of 0:000l in, up to a 
maximum of 0-0095 in. 

ROUGHING 

Using the same control, a shift of cutter path 
may be superimposed on the cutter radius correc- 
tion so as to leave enough material to be removed 
by a finishing cut. The result of this is that there 
is no need to make separate tapes for finishing 
and roughing cuts. The range of control for 
roughing may be increased from 0-0095 in by a 
switch which brings into operation multiplying 
factors of two or four on the dial setting—thus 
allowing a maximum retraction of the cutter 
path of 0-038 in. 

The magnetic tape can be run at half speed 
with the result that feed rates are halved. This 
is useful when a heavy roughing cut is being 
made or for dealing with unexpected difficulties 
without immediate need for re-recording the 
tape. 

The equipment can be stopped by signals on 
the tape introduced by the planner as desired. 
The stops fall into two categories. Firstly, there 
is the optional stop which may be taken advan- 
tage of by the machine operator or may be run 
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through, and secondly there is the compulsory 
stop which is not under the control of the 
operator. 

By use of these functions, the operation can 
be planned to stop at suitable positions, for 
inspection or tool changing, or part of the 
sequence may be given one or more additional 
cuts for finishing. The cutting sequence can be 
restarted at any such point, the accurate absolute 
position of which is readily located. 

In addition to the stop commands, the planner 
can also introduce other on/off signals via the 
magnetic tape. These may be for locking any 
particular motion, for interchanging motions or 
for other specific functions which may be 
stipulated. 

Occasional faulty read-out of the magnetic 
tape is ignored by the machine. Furthermore, 
such transient faults do not cause any accumula- 
tion of error because position information within 
a floating 0-1024 in zone is renewed repetitively 
at a high rate. Consistent misreading of the 





wa 
wa 


tape of faults calling for grossly abnormal 
machine movements cause the equipment to 
shut down with minimum danger of spoiling 
the workpiece. 

The equipment associated with the machine 
tool is in two parts. There is the controller, 
already mentioned, which incorporates the tape 
reading equipment and translating circuits with 
the associated controls, and there are the servo 
drives and manual controls, which are tailor 
made for the machine tool being controlled. 

The electronic equipment in the controller is 
robustly constructed and makes use of printed 
circuit techniques with plug-in boards for ease 
of servicing. No thermionic valves are used. 

The tape deck is mounted in a position which 
is readily accessible for placing tape reels and it 
is normally enclosed while running in order to 
protect it from damage of any kind. The equip- 
ment will accept tape reels large enough to pro- 
vide up to one hour’s running using normal thick- 
ness tape. 


Incorporated in the controller in addition to 
those devices already mentioned, there is a 
datum set switch for datum setting selection 
when this is not provided for by other means. 
Four test positions are provided on this switch. 
There is also a mirror switch which causes the 
machine tool to produce mirrored parts, i.e. 
accurately matching facing parts, from the same 
tape. 

The servos, together with auxiliary power 
supplies and starters are housed in another 
enclosure. As in the controller, amplification is 
achieved by transistors. The output power is 
provided by transistors, hard valves, Ward 
Leonard generators or hydraulics, depending on 
the size and type of the machine that is to be 
controlled. 

Manual controls, for straight line milling, face 
milling, datum setting and so on are provided 
and may be mounted on a console or desk 
depending on the circumstances prevailing in any 
particular installation. 





Push-Button Concrete Mixing 


A ready-mixed concrete plant opened by 
Greenham Ready Mixed Concrete Limited, at 
Nacovia Wharf, Townmead Road, Fulham, 
London, will be one of the largest in the country 
with an eventual capacity of 1,500 cubic yards a 
day. 

Automatic operation methods, incorporating 
the latest ‘“* push-button ”* techniques for precision 
quality control, and the provision of a laboratory 
on site to ensure effective control and testing 
are features of the new plant. A fleet of delivery 
vehicles is in radio touch with the transport 
office so that the whereabouts of his concrete 
can be made known to the customer at any 
time. 

The water and cement content of any one 
batch is controlled to an accuracy of half a per 
cent and the plant handles simultaneously, and 
at high speed, six varieties of aggregate and three 
of cement. 

The plant was supplied and erected by 
Winget Limited, the conveyor system supplied 
by W. W. Brown and Partners and the site 
construction works carried out by Greenhams, 
themselves, with the exception of the piling to 
the foundation of the plant which was carried 
out by Terresearch Limited. The whole of the 
scheme was completed within four months. 

Materials are fed to the plant mainly by road 
but there are also facilities for rail and river 
Cement, delivered from the Cement 


transport. 





The automatic control panel of the ready mixed concrete plant. 
water and cement content of any batch is controlled to within half a per cent. 


Marketing Company Limited’s Wandsworth 
depot in pressurised vehicles, can be blown 
directly into any of the silo compartments, of 
which there are three with a total storage capacity 
of 120 tons (one 60 ton and two 30 ton com- 
partments). 

Sand and gravel are delivered in tipping 
trucks from pits in West Middlesex. They are 
tipped from a seven foot ramp into one of four 
ground hoppers, each of which holds 50 cubic 
yards. The remotely controlled gates of these 
hoppers feed a belt conveyor. This transports 
the material 85 feet up, to one of six hoppers on 
the main plant, at the rate of 150 cubic yards 
an hour. 

The total hopper capacity on the plant is 
300 cubic yards, made up of two 75 cubic yard 
and four 374 cubic yard hoppers, grouped 
round the central cement silo. Each aggregate 
hopper and each cement silo is fitted with high 
and low level indicators showing the quantity 
of material available. The indicators operate 
in a control cabin at the base of the plant. 
From the same point, one man can operate the 
conveyor, the gates to the ground hoppers, and 
the pivoted distributor at the top of the plant, 
which will chute the material from the conveyor 
belt to the correct hopper. 

Water is stored in a 2,500 gallon tank on the 
ground, being pumped up to a 400 gallon tank 
on the plant. 


The 


Weighing of materials is carried out in four 
hoppers. Two of the hoppers are of 16,000 Ib 
capacity (for sand and gravel); one is of 
3,250 Ib capacity (for cement) and one is of 
2,000 Ib capacity (for water). The aggregates 
are discharged through radial gates and the 
cement through semi-rotary valves, all operated 
by pneumatic rams. 

The cement weigh-hopper is fitted with a 
preset automatic cut-out, and the sand weigh 
hopper is fitted with a moisture meter which in 
turn registers on the operator’s control panel. 

From the weigh-hoppers, the materials are 
fed either into a 4-cubic yard tilting drum 
mixer or into a chute direct to a truck mixer. 
The mixer is driven electrically and tilted by 
pneumatic rams, either from the operator’s floor 
or the mixing floor. The time of mixing can be 
controlled and discharge cannot be permitted 
until a given cycle is over. Provision is made for 
replacing the “dry leg’? with a second four- 
cubic yard mixer at a later date. The concrete 
for the mixer is fed into a hopper and then into 
either a truck mixer or an agitator, or directly 
into a tipper lorry. 

At the fully equipped laboratory, regular 
tests are made on materials and on the concrete, 
both at the plant and at the user sites. Other 
facilities include an advice bureau and the 


testing of and incorporating into the concrete 
mix of any additives required. 





In the foreground, is the loading ramp of the plant which will have an 
eventual capacity of 1,500 cubic yards a day. 
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Transport Cheaper and Quicker by Water 


Waterways gave industry its 
first reliable means of trans- 
port. Modernisation of many 
canals and navigable rivers 
enables them to offer aservice 
which is not only reliable but 
competitive. 


pase waterways fall into two classes: rivers 
which are naturally navigable by boats of a 
useful size, and man-made extensions of such 
rivers, which include the purely artificial water- 
ways—<canals. Both types of waterway have 
played a vital part in the industrial development 
of Great Britain, and both still have a potential 
which is not recognised as it deserves to be. 

It is often said of water transport that it is 
too slow for modern commerce. Slow, of 
course, it is, in terms of actual miles per hour. 
No boat on an inland waterway can hope to 
achieve an average speed of, say, 20 to 30 m.p.h., 
which is well within the capacity of a modern 
motor lorry. But speed in itself is not always 
the criterion of economic transport. Vast quan- 
tities of goods to be tranported do not require 
a high travelling speed. Coal, timber, building 
materials, stee!, non-ferrous metals, and even 
many types of foodstuffs need not be rushed 
from place to place. The important thing 
with all these products, and many others, is 
that they shall arrive in the places where they 
are wanted, when they are wanted, and in the 
required quantity. In many cases, as with fuel 
deliveries to factories or power stations, it is 
really a case of keeping a “ pipeline ’’ open; the 
actual speed of the goods along the pipeline is 
relatively unimportant. 

Nor is water transport always as slow, overall, 
as it is generally thought to be. Since the canal 
or river boat travels steadily for long periods, 
unaffected by traffic jams, hold-ups or, in the 
case of rail transport, stops for shunting and 
marshalling, the total travelling time can be 
surprisingly short. On long hauls,the transport 
time can often compete on equal or better terms 
with road or rail. For short hauls, the advantage 
of speed and regularity is sometimes very great. 

Narrow canal boats are used in Birmingham to 
transport drop forgings from a manufacturer’s 
factory to another works, some 34 miles away, 
which processes them into motor-car com- 
ponents. A small diesel pusher tug is used to 
propel the boats, and the forgings are carried in 
standard box pallets, which are loaded and 
unloaded by an electric telpher at each end of the 
journey. The alternative means of transporting 











Short hauls by canal in a city avoid road traffic jams. 


these goods is by motor lorry, through congeteds 
city streets, where hold-ups are frequent. Tra- 
velling time, by road, might be quicker, except 
when there are traffic jams, but, by canal, there 
is the advantage of regularity. Handling costs 
at both factories are the same as if road transport 
were used but there are fewer men engaged on 
the boats than there would be on lorries. 

Almost all the commercially usable canals are 
now controlled by British Waterways, who also 
operate services on many of the other waterways, 
such as rivers and estuaries, some of which come 
under the control of other authorities. Realising 
that modernisation of their services was essential 
if they were to be competitive, British Waterways 
have spent large sums of money on improving 
both the canals and the vessels used on them; 
during the five years to 1961 more than £54 mil- 
lion will be devoted to this work. A variety of 
boats is now in service, and the waterway net- 
work extends from the Midlands in a cross- 
shaped formation to London, Hull and the 
Humber ports, Liverpool and Manchester, and 
Bristol and the Severn estuary. Branches extend 
to many inland towns, 


EASY HANDLING 


For bulk transport, British Waterways motor 
vessels, including tankers, are available up to a 
carrying capacity of about 400 tons each. These 
boats can, in many cases, be loaded or discharged 
alongside ocean-going ships in various ports, 
thus saving handling charges. Vessels of up to 
400 tons can operate to many inland sites; they 
can, for example, navigate between the Bristol 
Channel ports and Worcester. Coastal ships of 
up to 700 tons capacity can navigate to the inland 
port of Gloucester, the nearest port to the 
industrial Midlands. 

Up river from Worcester, 150 ton vessels can 
proceed to Stourport (large quantities of petrol, 
oil, timber, metal and other goods travel this 
way and through Worcester for the Midlands), 
and smaller vessels, the 25 ton “* narrow boats,” 
can navigate right through Birmingham and 
adjacent towns. Travelling in pairs, a motor 
boat and a “ butty,”’ these narrow boats can 
reach any point in the network of canals bounded, 
roughly, by the rivers Thames, Severn, Trent 
and Mersey. Each motor boat has a small diesel 
engine of only about 15 h.p., and a crew of two, 
one for each boat, is all that is required. These 
boats handle every kind of bulk cargo, and offer 
special advantages for fragile goods, such as 
pottery or glassware, and any other product 
liable to damage by jolting. As the movement 
of the boats is smooth and collisions and acci- 





Door-to-door traffic is handled by container —in this case to the Continent. 


dents are virtually unknown, the risk of damage 
to breakable goods is negligible. 

It is sometimes said that the cost of handling 
goods to and from a canal boat is uneconomic, 
and this is certainly true if the work is to be done 
manually; it would be equally true if it were to 
be done with any other form of transport. 
Crane and pallet handling of forgings has 
already been mentioned. At other works on 
the narrow canal network steel boxes are used, 
lying in the boats, to receive such materials as 
scrap metal from chutes or trucks. On arrival 
at their destination, the boxes are lifted out by 
crane and the contents dumped into bunkers. 

On the broad canals of Yorkshire, coal has 
been handled for many years in a simple and 
effective manner. Rectangular compartment 
boats, known locally as ‘‘ Tom Puddings,” are 
loaded at the collieries, made up into trains of 
as many as 19 compartments, with a net load of 
about 700 tons, and then towed by a tug to 
Goole. Here, the compartments are lifted 
bodily from the water by a hoist and their 
contents are shot straight into the hold of a ship. 

This principle could be extended by British 
Waterways to the narrow canals of the Midlands. 
Here, floating containers could be made available 
for loading at a factory and lowering into the 
canal (or transporting to it on a lorry if the 
works are some distance away). These con- 
tainers would be built to carry 3, 5 or 8 tons, and 
be made up in trains to suit consignments of any 
size. On arrival the compartments could be 
lifted out of the water again. 

A modification of this arrangement is the 
British Waterways Continental container service 
which operates from two centres and connects 
the whole of the country with a group of 
seaports in Norway, Sweden, Denmark, Germany, 
Holland, Belgium and France. Operating from 
Regent’s Canal Dock, London, and the ports 
of Hull and Goole, the service provides open and 
closed type, fibreglass or aluminium containers 
which are not, in this case, actually floated 
themselves. They are delivered by road to the 
factory for loading, taken to the nearest canal, 
placed on a barge or boat, and so transported 
to one of the two shipping areas. From this 
point, they are shipped by normal services. 
The containers vary in carrying capacity up to 
6 tons each. 

To facilitate the handling of goods at waterway 
depots and warehouses, mechanical handling 
equipment has been installed on a considerable 
scale, and at many of the depots there are 
associated road facilities which bring canal 
transport effectively to the factory door. 
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Underground Communication 


In the past the usual means of communication 
with mine locomotive drivers has been the normal 
mine telephone, supplemented in some cases 
with amplifiers and loud hailers. This arrange- 
ment has its disadvantages , prominent among 
which is the fact that it is really a one-way 
system. 

To obviate the disadvantages, the Electronic 
Apparatus Division of Associated Electrical 
Industries Limited, Rugby, has devised the 
** Clearcall ’’ carrier-frequency equipment, which 
provides two-way speech communication between 
the locomotive driver and the despatcher. 

Speech signals are transmitted by a modulated 
carrier-frequency in the 100 kc/sec band along 
an aerial wire which is strung along the roof of 
the mine road. The locomotive carries a 
receiver with a loop aerial which picks up the 
signal from the wire in the same way as a radio 
receiver, and the signal is amplified, demodulated 
and passed to a loudspeaker in the locomotive 
cab. Operating on a similar principle, a 
transmitting circuit enables the driver to acknow- 
ledge his despatcher’s instructions and give 
information as required. The microphone and 
loudspeaker may be separate units, or a single 
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Two-way communication between traffic controller and mine locomotive driver is provided by the AEI 


** Clearcall”’ system. 


loudspeaker-microphone unit can be used. 

As supplied to the National Coal Board, all 
the transceivers in the system are tuned to the 
same frequency, so instructions are received 
simultaneously by all drivers. For this applica- 
tion the equipment is also officially certified as 
safe and flameproof. 

It is also possible to arrange for the equipment 


to be on separate frequencies, so that sectional 
working can be carried out if required. In 
this connection non-flameproof equipment is 
also available. A_ transistor-invertor power 
pack operated from the locomotive driver’s cap 
lamp provides the power for the mobile part of 
the equipment. For static items the power is 
normally taken from the ordinary mine supply.'* 





Propane Carrying in an Oil Tanker 


Converted by Smith’s Dock Company Limited. 
North Shields, the Shell tanker Gyrotoma is 
now able to carry about 750 tons of liquid 
propane as well as a 7,700 ton white oil cargo. 
Built 10 years ago as an oil tanker, Gyrotoma 
has been fitted with 22 high-pressure steel 
containers in her main cargo tanks. Ten of 


the containers are of 14 ft dia and 37 tons capacity, 
and twelve are 12 ft dia and carry 254 tons. 





To accommodate the propane tanks it was 
necessary to cut away large parts of the deck 
and replace them when the tanks were in position. 
Openings were cut for the necks of the tanks, 
which project through the deck. Extra seatings 
for the tanks were constructed in the main tank 
bottom. 

Delivery of the propane tanks was so arranged 
that the deck over each particular centre tank 


Steel pressure vessels 

have been fitted to the 

tanker Gyrotoma for 

carrying liquid pro- 

pane as well as an 
oil cargo. 


could be released in turn, so maintaining a 
satisfactory balance of strength in the deck 
plating. As the propane tanks have a neck 34 ft 
diameter protruding through the trunk deck 
plating, 22 holes of this diameter had to be cut. 
A riveted compensating doubling plate was 
fitted on the trunk deck stringers. The centre 
tanks were shotblasted and Epikote painted 
before the propane tanks were installed. 

It was necessary to dismantle and re-site the 
existing cargo suction and discharging lines on 
deck and to provide special machinery for 
discharging the cargo. This equipment is 
entirely independent of the ship’s normal power 

lant. 
3 Two six-cylinder diesel engines have now 
been installed in a new deckhouse. These 
engines drive hydraulic pumps and the hydraulic 
power is used to drive, through gearboxes, two 
gas-compressor units and two centrifugal propane 
liquid discharging pumps. 

Relief valves, set to lift at 250 Ib per sq. in, are 
fitted to the propane tanks, and a central control 
point is located on the forward bulkhead of the 
propane pumphouse. 





Automatic Cathodic Protection 


The effectiveness of cathodic protection of a 
ship’s hull against corrosion depends on such 
factors as the electrolyte (sea water) resistivity, 
the speed of the ship, condition of the bottom 
paint and degree of polarisation of the hull. 
Under a given set of conditions there is an 
optimum value of direct current which should 
be passed to give the hull full protection. 

To obtain efficient protection, it is therefore 
desirable that the protective current should be 
varied continuously to maintain a _ constant 
level of protective potential. Automatic control 
of the transformer/rectifier equipment is the 
best way of achieving the desired result. An 
ideal control device should be operationally 
simple, need little maintenance, and be robust 
in design and construction. To meet these 
requirements, Standard Telephones and Cables 
Limited, Aldwych, London, WC2, have intro- 
duced the SenTerCet automatic controller. 

If an electrolytic cell is created with the steel 
hull as one electrode, sea water as the electrolyte 
and zinc as the second electrode, there will be 
a specific and known potential difference between 


the steel and the zinc when the hull is at the 
correct level of protective potential. Such a 
cell may therefore be used as a control reference. 
The SenTerCet controller is so arranged that 
when a slight change in the reference emf takes 
place, as a result of an increase or decrease in 
the hull protection, a corresponding but ampli- 
fied change in cathodic current from the 
transformer/rectifier output occurs. Thus the 
protective current is varied continuously to 
meet the conditions and to maintain a constant, 
preset protective potential on the hull. 

As a safeguard against high current demand 
when the equipment is first switched on to an 
unpolarised hull, the current is automatically 
limited to a preset level. It is maintained at 
this maximum until the required protection 
potential is reached; after this the current 
reduces to the correct level to maintain pro- 
tection. The automatic controller can be preset 
to give a required protective potential and, if 
necessary, adjusted subsequently independently 
of the limiting current setting. 

Zinc is generally used for the reference cells, 


but other metals are also suitable. Platinum 
steel or platinised titanium steel references can 
be used, for example. If, for any reason, the 
reference cell becomes either short circuited or 
open circuited, the output from the transformer/ 
rectifier reduces automatically to its minimum. 

A selector switch gives manual or automatic 
control, when on automatic a potentiometer 
is adjusted to the required value of potential 
difference between the reference cell and the 
hull for good protection. This selects a constant 
reference voltage which is compared with the 
actual voltage obtained between the reference 
cell and the steel hull. The difference voltage is 
then amplified and the resulting d.c. current 
from the amplifier is proportional to the error. 
The sensitivity of the controller is such that an 
error of 30 mV will vary the output over the 
whole of its controllable range. 

There are no moving parts in the equipment, 
which is mounted in a sheet steel drip proof case 
specially designed for easy accessibility. Controls 
and instruments are mounted on a panel which 
forms the front of a removable tray. 
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On the Shelf 


By Frank H. Smith 


RECENT article in The Times was on the 

first man-carrying aeroplane, the details 
of which had lain more or less hidden, although 
known, for over one hundred years. ** More or 
less hidden, although known *’—what do I mean? 
Cayley has been the subject of intense research 
by at least three authorities, and all his articles 
to the ancient Mechanics Magazine were 
“ taped,”’ yet this conclusive evidence that he 
was the inventor of the man-carrying aeroplane 
(and here the term includes glider) had been 
ignored. To what does all this lead? Perhaps 
the researchers have been a bit naughty but who, 
in these days, expects to find something on 
gliders under a title like “ governable para- 
chutes’? Does not this indicate the great 
importance of accurate titling in the first place, 
approved standard terms in the second place 
(and this includes no possibility of ambiguity) 
and pinpointing indexing in the third place? 
All this idealism coming from a casual type like 
myself is laughable in the extreme, I know, but 
one does not have to play the game to be able 
to frame the rules. 

I do not know whether this is old hat but I 
have just noticed inside the cover of the American 
Society for Metals Review of Metals Literature 
a reference to their tape service: They code, 
on electronic tape, the articles of 600 journals. 
You tell them what subject you are interested 
in and every two weeks they send you digests 
of the current information touching on that 
subject. You can make your interest as broad 
as you like or as narrow as you like. No 
price is given, so if you want to know about it 
write and ask about their information searching 
service to ASM Documentation Service, Metals 
Park, Novelty, Ohio. 

Dated May, 1960, is the first number of the 
first volume of AE/ Engineering Review, which 
got me all excited because I thought it was 
going to be all about washing machines and 
things (dancing action and so on) but its rather 
more serious even than that, with “* A new three- 
electrode gas-filled telecommunications line pro- 
tector,” and “ Britain’s first pilot smelting ser- 
vice’ (rather painful for the pilot, | must say) 
and “ Gearing manufacture and design.”’ If you 
want a copy, write to Associated Electrical Indus- 
tries Limited, 33 Grosvenor Place, London, SW1. 

Henry Sotheran (2, 3, 4 and 5 Sackville Street, 
London, W1) of the fascinating windows, offer 
their catalogue 929 on science and medicine. 
For instance: a 1906 Love on Elasticity, 
at 35s; an uncut, original impression of Tod- 


hunter, History of the Mathematical Theory of 


Probability (1865) at six guineas, and so on. 

Percival Marshall and Company Limited, 
19-20 Noel Street, W1, whose name is synony- 
mous with model engineering, announce a new 
set of drawings, prepared by the late J. N. 
Maskelyne, Editor of Model Railway News, 
etc., and costing 3s 6d. There are 24 of them 
and the sample sent is an excellent effort on the 
GWR “Saint” class. Further drawings will 
appear in due course. 

G.B, Film Library, one of those organisations 
that have risen from the Ranks (1 Aintree Road, 
Perivale, Greenford, Middx.) has a booklet 
“Films for Training Salesmen.”” That’s one 
way of getting your foot in the door. Only two 
titles irk me unduly: “How to up sales by 
better sales supervision " (presumably by coining 
verbs) and “ Preapproach.” 

I have had a notice saying that the Japan 
Science Review, Mining and Metallurgy has 
folded up. The last number was 2 of Volume II 
so that did not get far. The Mechanical and 
Electrical version of the same journal carries on 
being quarterly from summer 1959, mine sin- 
cerely Tomoo Shimmei of the Ministry of 
Education, Tokyo. 
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Who Should Train Craftsmen? 


Apprenticeship: An Enquiry into its Adequacy 
under Modern Conditions. By Karte Liep- 
MANN. Routledge and Kegan Paul. (23s) 


Dr. Kate Liepmann has worked in various research 
organisations both in this country and abroad 
and is now a research fellow at the University of 
Bristol. She is a Dr. Phil. (Berlin) and a Ph.D. 
(London). In the development of her thesis 
as an observer from outside she has, with great 
skill and courage, collected an analysed a mass 
of information. In her scholarly report she 
gives her own comments, criticisms, suggestions 
and conclusions. 

Some readers may find this a disturbing book 
and all should be prepared for shocks. But 
there is no lack of current opinion that training 
for industry is not a subject for complacency. 

The study is based upon an inquiry in Bristol 
and in a rural area in Somerset, but is thought 
to be typical of the country as a whole. Informa- 
tion was obtained from Government depart- 
ments and technical colleges, from both sides of 
industry, from managers and employees of all 
ranks in a number of firms, and others. The 
industries investigated were engineering, printing 
and the “trowel trades’”’ Boot and shoe 
manufacture—an industry without apprentices— 
was included for comparison. Readers of this 
journal may find it convenient, on a first examina- 
tion of Dr. Liepmann’s book, to concentrate on 
the clearly set out parts concerned with engineer- 
ing. 

We are not told to whom the book is addressed 
but its chief potential value lies in stimulating 
thought among all those responsible for making 
some contribution to training for industry includ- 
ing industrialists, educationalists, trade unionists, 
certain politicians, the relevant ministries and 
civil servants, bearing in mind that it is not a book 
to be skimmed, but one which should be studied 
and kept for reference—even by those who do 
not necessarily agree with the conclusions. 

Although the inquiry was carried out with 
financial support and encouragement from 
high places it appears from both the foreword 
and the introduction that it did not always receive 
the generous response which such a work deserves 
and needs. 

It is a first edition, well set out and pleasant to 
read. There is an excellent index. A biblio- 
graphy would be a formidable undertaking 
but the book is well referenced with copious 
footnotes, largely bibliographic. 

Its value is enhanced by the foreword by H. D. 
Dickinson, Professor of Economics, University 
of Bristol, in which he mentions some of the 
many fields of knowledge which Dr. Liepmann’s 
study “touches at its periphery”’’ with the 
comment that it was impracticable to pursue all 
the possible connections of the subject. In 
reading the book one is reminded of the Profes- 
sor’s remarks by many references to subject 
matter which the author has clearly decided not 
to develop fully. Under the simple title of 
“* Apprenticeship *’ many books might be written 
but there follows the sub heading ** An Enquiry 
into its Adequacy under Modern Conditions ” 
and this is a matter of supreme importance at 
the present time. 

According to the Oxford Dictionary “ an 
apprentice is a learner of a craft bound to 
serve, and entitled to instruction from his 
employer for a specified term.’ For a proper 
apprenticeship there must be regular indentures 
formally executed. In accordance with these, 
the master, in early days, might be responsible 
for clothing, feeding, housing and disciplining, 
event to the extent of moderate chastisement. 
The apprentice was thus under parental control 
although in the position of a servant to some 
extent. The good apprentice paid for his advan- 
tages by bound service and diligence in learning. 

Curious and interesting cases arose from the 
indentures. For example, in the Severn Valley 
the master was sometimes limited as to the 
number of days when his apprentices might be fed 


onsalmon. A case arose early last century when 
the House of Lords decided that, in spite of 
severe conditions as to hours of service a barber’s 
apprentice could not lawfully be obliged to 
attend at his master’s shop on Sunday mornings 
for the purpose of shaving his customers. This 
was on an appeal from Scotland and reversed the 
decision of the Court of Session. 

Dr. Liepmann in a brief historical note divides 
the development of apprenticeship into three 
phases. Guild apprenticeship which started in 
the Middle Ages was superseded in the reign of 
Elizabeth I by statutory apprenticeship under the 
Statute of Artificers (circa 1563) and ended by 
its repeal in 1814 when voluntary apprenticeship 
began. This third phase is subdivided into three 
periods, the first being 1814 to 1914 towards 
the end of which she records “a pronounced 
decline in indentured apprenticeship ’’ due to the 
altered conditions of industry. At one time any 
person exercising a trade in England should have 
previously served as apprentice to it for seven 
years. Attention is called to the increasing part 
played by trade unionism with the coming of 
voluntary apprenticeship. 

The author devotes a chapter to the subject of 
trade unions and apprenticeship in the course of 
which there is one of a number of references to 
Sidney and Beatrice Webb’s book Industrial 
Democracy (1897). In this particular reference 
the connection between trade unions and appren- 
ticeship is considered. 

Taking a quick glance at the future Dr. 
Liepmann mentions two important changes— 
the “ bulge’ of school leavers and the less 
easily predictable effects of automation. From 
the keen debate in the House of Commons on 
youth employment problems (30 April, 1959) it 
is evident that these matters are under the 
constant review of the Government. Since the 
publication of this book a Government scheme 
has been announced for apprentices to be given 
a first-year training in Government training 
centres. The intention is particularly to assist 
smaller firms. 

Dr. Liepmann holds strongly the opinion that 
the vested interests of both trade unions and 
employers reduce the value of apprenticeship as 
a training system. 

But there is another view of the whole matter— 
one which accounts for the fact that through its 
long history apprenticeship has been and still is 
the traditional mode of entry into the crafts, so 
that non-apprentices are regarded as_ the 
Cinderellas of industry. In its origin the hard 
won skills were doubtless handed on from fathers 
to sons—from masters to apprentices. Through- 
out the centuries, in spite of continual change 
and development and the gradual supersession 
of the individual craftsman by industrial estab- 
lishments of ever increasing size the essential 
features of this tradition have been preserved. 

There have always been altruistic industrialists 
who, normally with the good will of trade 
unionists, have realised and carried out their 
responsibilities in this vital matter. Those who 
have been involved in or even only watched the 
scene for the last 40 or 50 years will know this 
to be the case. As an example, one of the larger 
firms mentioned in the book under review, the 
Westinghouse Brake and Signal Company of 
Chippenham, carried out research and pioneer 
work in apprentice training on a wide scale. 
An excellent report of this achievement, The 
Principles of Apprenticeship Training, by Fleming 
and Pearce (Longmans, Green and Company) 
was published in 1916, which shows incidentally 
that many of the problems mentioned in 
Dr. Liepmann’s book were being dealt with half 
a century ago. 

At the same time there were a number of 
other engineering firms similarly active. In those 
days much was heard of lads getting into “ blind 
alley occupations ” and many efforts were made 
to save them from such a fate. These pioneer 
training schemes were graded to provide oppor- 
tunities at various levels and so produce crafts- 
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men, technicians and engineers up to professional 
standard. The ideal of “equality of oppor- 
tunity ’’ was frequently the aim, so that suitable 
lads could rise to “ pupil’? level and enjoy 
the advantages of the “sandwich” or other 
systems with technical training in industrial 
schools, technical schools or universities and, 
ultimately, membership of one or other of the 
professional institutions. 

In all these schemes boys had the advantage 
of being brought up in the actual works atmos- 
phere, which cannot be produced artificially, 
although the ancient magic period of seven 
years may not apply equally to all grades at all 
times. 

Idealists will look forward to the time when 
industry and trade unionism will come to see 
that their interests are essentially identical, with 
national welfare the only true criterion. In this 
connection a quotation used by Dr. Liepmann 
is apposite: “the educational system of a 
country can be, even more than its state organisa- 


tion and its industrial organisation, its most 
valuable economic asset.” But the immediate 
loyalties require that trade unions shall guard 
the patent interests of their members as it is the 
duty of industrial boards of management to see, 
inter alia, that their shareholders receive the 
reward the provision of capital entitles them. 

As Dr. Liepmann truly shows, these functions 
may be and have been abused. She also says 
** Because certain features of apprenticeship are 
changing continuously and rapidly, it is inevitable 
that in a study of this kind some of the facts 
should be out of date by the time of publication. 
For instance, we must await her second edition 
for her views on the recent disturbance affecting 
some thousands of Clydeside shipbuilding and 
engineering apprentices. 

In her conclusion Dr. Liepmann says: is 
the State must take the prime responsibility for 
training for industry...”. It is interesting to 
note that in the book, published in 1916, referred 
to above, the conclusion reads “. . . an extended 
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system of industrial training.... becomes a 
matter for national concern....”’. 

It is for the reader to judge how far 
Dr. Liepmann’s various constructive suggestions 
would affect the conclusions of the Carr report— 
particularly the recommendation (paragraph 18) 
** |. . The responsibility of the industrial training 
of apprentices should rest firmly with industry.” 

The work is an important addition to the 
subject, coming opportunely when we have in 
front of us not only the reports of the Carr 
Committee and of many conferences, a spate of 
newspaper articles and letters to the press but 
also the McNair, Crowther and Albemarle 
reports dealing with general education and youth 
welfare. An overall view of the practical results 
to date of all this activity is not encouraging as 
far as apprenticeship is concerned. It is to be 
hoped that Dr. Liepmann’s work will prove to 
be a valuable contribution in the right direction. 


C. W. PRESLAND 





From Home-Made 


Jane’s All the World’s Aircraft, 1959-60. Com- 
piled and edited by LEONARD BRIDGMAN. 
Sampson Low, Marston and Company. (£5 5s) 


With this edition, Jane’s celebrates its jubilee 
and, appropriately, is bigger and more com- 
prehensive than ever. For the first time the 
aeroplane section exceeds 409 pages, and of the 
860 illustrations in this section 490 are new. 
A number of American home-built and small 
racing aeroplanes are described for the first time 
and altogether the American section includes 
224 new photographs of aircraft. The aero- 
engine section—97 pages with 96 new illus- 
trations—is approximately the same size this 
year, but whereas previously the piston engine 
and the gas turbine sections were separate, they 
have now been merged. The 50 pages of the 
missiles and space vehicles section include 
59 new illustrations and is probably the most 
comprehensive survey of its kind yet published. 
It includes the Soviet space satellites and a 
number of interesting photographs of Russian 
research rockets and payload containers. Two 
new countries have been added to the jubilee 
volume—China and Mexico—and there is a 
list of 86 first flights of aircraft made between 
1 September, 1958, and 31 August, 1959. At 
a time when aircraft industries are contracting 
and the emphasis is on missiles and space 
vehicles, it is amazing to find so many aeroplanes 
being built throughout the world. 

Something which will be unwelcome to many 


is that the sections on military aircraft markings 
and on airlines of the world, the last remaining 
sections of what was originally the historical 
section, have now been dropped. The historical 
section has always been a particularly interesting 
and useful section of Jane’s. First introduced 
in the 1922 edition, it was divided in 1928 into 
(A) military and (B) civil, but as aviation grew, 
this historical section became almost unmanage- 
able and since 1952-53 it has gradually been 
reduced until, with the 1959-60 edition, it 
disappears altogether. Although the necessity 
is obvious, it is nevertheless a matter for regret. 

Despite the elimination of these 40 pages, the 
overall size of the volume has increased from 
532 to 558 pages. Also included in this edition 
is a chronological record of the aeronautical 
events of 1909 and, at the end, some pages from 
the first edition in 1909 have been reproduced. 
Together this record, which will prove extremely 
useful, and these pages from the 1909 edition, 
bring home the astounding advances made in 
aeronautics—all of which have been so com- 
prehensively covered by Jane’s—over the past 
fifty years. 

Jane’s has had but three editors—its founder, 
Fred T. Jane, C. G. Grey and Leonard Bridgman 
—and this Jubilee edition includes a preface by 
Oliver Stewart with a brief review of the founding 
of Jane’s and an appreciation of its three editors. 
Leonard Bridgman, whose meticulous accuracy 
is a by-word in aviation and whose retirement 
was announced with this Jubilee edition, has been 
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connected with Jane’s for 40 of its 50 years. 
He joined the staff of The Aeroplane in 1919 
after serving in the RAF in the First World War, 
and was soon coopted to work on Jane’s as well 
by C. G. Grey who had taken over when Fred T. 
Jane died in 1916, Bridgman was joint editor 
with C. G. Grey from 1925 and has been editor 
and compiler since 1940. Throughout the years 
Jane’s has been only a part of his work in 
aviation and it seems fantastic that such a 
monumental book as Jane’s each year should 
have been done in his “spare time.” Since 
1958 he has had John W. R. Taylor as his 
assistant and it is Taylor, well known for his 
books on aviation, and another indefatigable 
worker, who succeeds Leonard Bridgman as 
editor, a task no one will envy him. 

Jane’s has been described as “* one of the best 
reference books ever published,” a statement 
with which everyone would agree. Moreover, it 
has probably contained fewer mistakes than any 
other similar book and anyone with experience 
of publishing and proof reading knows the 
amount of work involved to achieve consistency 
and reliability. Of interest also is the fact that 
Jane’s has had the same printers throughout its 
50 years. 

Editors, printers and publisher have achieved 
for Jane’s a reputation second to none in the 
world of aeronautics as the most authoritative 
and comprehensive reference book of its kind. 


JOAN BRADBROOKE 





Automatic Intelligence Services 


Telemetering Systems. By Perry A. BORDEN 
and Witrrip J. MAyYo-WELLS. Reinhold, 
New York; Chapman and Hall, London. (68s) 


There is no doubt that telemetry in its broadest 
sense is going to become of even greater 
importance than it is at present. There is an 
increasing demand for industrial telemetry, 
for example in pipelines and by public utilities; 
for process telemetry (centralised indication and 
data logging on chemical and petroleum plants) 
and for mobile telemetry, in vehicle testing, and 
the study of missiles and satellites. These areas 
represent a truly enormous field of specialised 
techniques and problems of individual application. 

Although much has been written in the 
technical Press there are not too many books on 
the subject. The present volume makes a 
gallant effort to embrace the topic, but probably 
attempts too much. It deals for instance with 


current, voltage, frequency, position, pulse, and 
code systems of telemetry. Although the authors’ 
intention set out in the preface is to deal with 
types and principles rather than to list com- 


mercially available apparatus, it is unfortunate 
that under these headings the systems are 
predominantly described in terms of equipment 
from American manufacturers. No British 
equipment or technical advances are mentioned 
or acknowledged. 

A_ bibliographical weakness shows itself in 
these chapters: for instance there are only three 
references under current systems, the most 
recent being dated 1936, though admittedly the 
reader is referred to lists of published material 
issued by the Telemetry Committee of the 
American Institute of Electrical Engineers. 

There is a chapter on “ pick-ups ’—how much 
better described as “‘ transducers ’’—in which 
there are many rather uninformative pictures of 
commercial transducers, the size of one being 
shown in relation to a lump of sugar! Piezo- 
electric “* pick-ups ” are dealt with in one page. 
Thermocouples in one half page. 

The chapter on telemetry links and channels 
is quite well done, although space devoted to 
the “tellurometer”’ surveying aid might have 
been better devoted to an extension of aerial 


considerations. Following ‘‘ Co-ordinating, 
Totalising, Computing, and Integrating’ there 
is found the best chapter in the book, treating 
the “* Selection and Application of Telemetering 
Systems.”” This has much of the information 
and poses many of the questions that would be 
invaluable to any newcomer to this field. 

The last chaper on reliability and testing could 
well have been omitted for this subject deserves 
a book in itself. 

Leaving to one side for a moment the technical 
merit of this book, the reviewer is bound to 
comment that the manner of presentation caused 
difficulty and annoyance. On the question of 
nomenclature the reader is soon in for trouble. 
Page one finds mention of a “ measurand,” a 
“ sending transverter ’ and a “ receiving trans- 
verter.” Even at the end of the 330 pages of 
contents these terms produced a mental wince. 
Added to this, the literary style is not of the 
easiest; witness the statement that, “* Where the 
forces due to the measured quantities are inher- 
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ently weak, as in the case of direct measurement 
of electrical magnitudes such as watts, vars, etc., it 
is generally found expedient directly to oppose 
the torque developed in an electrical measuring 
mechanism by a torque produced by the adjusted 
current, whereupon the representative current 
may be transmitted through a metallic circuit...” 
This type of writing occurs far too frequently 
for the comfort of a tyro in the subject. Finally, 
criticism must be levelled at the standard of 
illustrations; these are neither consistent in 
the manner of presentation, and print type, nor 
in many cases particularly clear. This weakness 
is due in part to the fact that some 80 per cent 
of the illustrations are direct copies of commercial 
photographs, and block diagrams issued by 
American manufacturers. Many pages were 
found to be uncut and had to be slit by hand; 
this shortcoming should not be found in a book 
of this class and price (68s). 

The authors hope that this book will allow 
the reader “ to acquire a working knowledge of 
the principles and practices of present day 
telemetering.”” This reviewer feels that their 
hope is just realised in the case of the compara- 
tive newcomer. But the experienced engineer 
will find little that is new to him, although the 
strictly American bias will indicate how slightly 
different equipment can be used to achieve the 
same end. It is to be hoped that this book 
will at least serve as a spur for a much improved 
work to be produced by an English author. 

It is of interest perhaps to examine in the space 
of a few words what telemetry is and how its 
future applications may be shaped. According 
to the dictionary telemetry is “the process by 
which remote indication is given of electrical 
quantities.” It is all this and more as the 
following consideration will show. 

Examining the links in the telemetry chain, 
one is first concerned with the detection of 
parameters such as flow, pressure, position, 
temperature, etc., and their conversion by means 
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of a transducer, into an electrical equivalent. 
This equivalence may be in terms of a voltage, 
current, frequency, or digital code. So far, so 
good, but depending on their particular activity, 
telemetry engineers will now adopt different 
methods. Remote indication is a requisite of 
any telemetry system, but the degree of remote- 
ness is purely relative. On the one hand there 
is the class of system using a wire link to the 
remote point. The length of this wire may be 
inches or feet in the case of small industrial 
processes, or public utilities; hundreds of yards 
in the case of nuclear power stations and very 
large petroleum refineries having centralised 
control rooms; or up to hundreds of miles in 
the case of telephone links used for electrical-load 
despatching or pumping-station control. 

On the other hand some engineers are con- 
cerned with mobile applications using radio 
links, although here again distances may vary 
greatly. We have seen a recent case where a 
radio-pill has been produced which would permit 
telemetry of pressure variations in the patient’s 
gastro-intestinal tract—transmission over inches. 
Then there are the missile radio telemetry systems 
over hundreds of miles, and most topically, 
satellite telemetry over literally millions of 
miles. 

This tenuous link between the remote trans- 
mitter of the information and the local receiver 
has been a prime focus for attention, and many 
complex and ingenious systems have resulted. 
In a telemetry system one is concerned with the 
quantity of information to be handled, the rate 
at which it is transmitted, and the accuracy of 
reproduction. 

Quantity and rate are closely linked to channel 
bandwidth while accuracy is among other things 
related to signal/noise ratio. If the human voice 
is used to pass information it requires a band- 
width of some 1,000 c/s to make it tolerably 
receptive. The rate at which it can pass infor- 
mation is limited and the accuracy of information 
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in Semiconductors, Volume 4. 
ALAN F. Giason. Heywood. (63s) 
Contributions from Germany, Holland, Japan, the 
USA, the USSR, and Malvern, on inter alia germa- 
nium surface oxidation, noise in semiconductors, 
dislocations, and non-crystalline, amorphous, and 
liquid electronic semiconductors. 


Edited by 


Engineering Calculations. By MAck TyNER. 
Ronald Press, 15 East 26th Street, New York 10. 
($8 - 50) 
Designed primarily for first-year students of chemical 
engineering, this book provides, in its first section, a 
transition between basic courses and, in the second 
section, chemical process and differential material 
and energy balances. 


ic Fields, Energy and Forces. By 
Rosert M. Fano, Lan Jen Cuu and RICHARD B. 
Apter. Wiley, New York; Chapman and Hail, 
London. (96s) 
The revision of electrical engineering courses at the 
Massachusetts Institute of Technology to provide a 
common core of experience to which specialisation 
could be added at a later stage resulted in the com- 
pilation of this textbook, which begins at Maxwell’s 
equations and the Lorentz force. 


Similarity and Dimensional Methods of Mechanics. 
A = I. Sepov. Cleaver-Hume Press for Infosearch 
(105s) 

Translated from the Russian, this book develops the 

fundamental concepts of dimensional analysis and 

similarity methods, with illustrations of applications 
to a wide variety of problems in mechanics and fluid 
dynamics. 


Molecular Science and Molecular Engineering. By 
ARTHUR R. VON Hippet. The Technology Press 
of M.1.T. and John Wiley, New York; Chapman 
and Hail, London. (148s) 

Until recently the approach to the use and con- 

version of natural resources was empiric: materials 

were found, their properties evaluated, their chemical 
constituents analysed, and applications made after 
proper shaping and processing. Now fundamental 
science has reached the stage when a more powerful 


approach becomes possible: molecular engineering, 
the building of materials to order. Physicists, 
chemists, electrical engineers and ceramists have 
contributed to this final volume of a triology on 
modern materials research. 


Directory of Nuclear Reactors. Volume 2: Research, 
Test and Experimental Reactors. The International 
Atomic Energy Agency, Vienna. HM Stationery 
Office, London. (21s) 

The main listing is by type of reactor, with an 
alphabetical index by name of reactor. Details 
given include reactor physics data; information on 
the core and fuel element; sketches of the fuel 
element assembly and of horizontal and vertical 
sections of the reactor; core heat transfer; control; 
reactor vessel; reflector and shielding; containment; 
cost estimate; research and experimental facilities; 
and fluid flow. 


Metal Industry Handbook and Directory, 1960. 
49th edition. Jliffe. (21s) 

General properties of metals and alloys, general 

data and tables, electroplating and allied processes, 

and a directory section embracing trade names, 

organizations, a classified buyers’ guide, and an 

alphabetical list of manufacturers. 
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handling is badly affected by noise on the 
communication channel. 

Many more complex telemetry systems, used 
on missiles for instance, have to handle an 
information content equal to tens of thousands of 
human voices. A study known as information 
theory developed particularly by Shannon (“ The 
Mathematical Theory of Communication,” Bell 
System Technical Journal, 1948) has resulted in 
important concepts of coding information and 
time-sharing available bandwidth. 

The goal of any telemetering system is to 
receive accurately the transmitted information 
and to indicate it for visual interpretation, or to 
record if for later data reduction. Here too 
different users have different needs. The process 
engineer may wish to indicate remotely tank 
levels, flows, valve positions, etc., although he 
may also fit automatic alarms on critical channels. 
But the missile engineer will usually record his 
information on magnetic tape or film for later 
reduction, linearisation, or correlation by a 
computer. 

What of the future? Application of automatic 
control and automation will be going forward in 
all branches of industry. Centralised computers 
will be replacing humans as logical decision 
elements. Undoubtedly a minimum of humans 
will monitor performance from the hub of these 
systems. The telemetry system engineer will 
be required to feed accurate information to the 
computer and clear indications to the human. 
Satellites will no doubt penetrate to the fringes 
of our galaxy. The mass of information from 
these pioneering flights must be telemetered 
over the colossal intervening distances back to 
earth. 

Both these areas of activity will demand much 
new development, both will be exciting and 
challenging. Which, one wonders, will do 
most good for the human race? 


M. JAMES 


The Reviewers 


Mr. C. W. Presland’s early training was in the design 
and manufacture of mining machinery, tin and 
gold alluvial dredgers, heavy transporters, con- 
veyors, and other mechanical handling plants. 
After holding senior appointments in Government 
and private factories, he entered private consulting 
practice. He is an M.B.E. and M.I.Mech.E. 


Mrs. J. Bradbrooke is editor of The Journal of the 
Royal Aeronautical Society. From 1939 to 1943, 
she served on the editorial staff of The Aeroplane 
and was subsequently with the Ministry of Aircraft 
Production until the end of the war. 


Mr. Michael James is chief systems and electronics 
engineer in a group working on automation at 
de Havilland Propellers Limited. He was pre- 
viously responsible for guidance, power, safety and 
test equipment systems on Blue Streak. He holds 
an honours diploma in electronics and is a member 
of the Technical Committee of the British Institu- 
tion of Radio Engineers, a member of the Control 
Committee of the Society of Instrument Technology 
and a member of the Instrument Society of America. 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Electrical 


Short Circuit Problems. THE Be_mos Co. Ltp., 
Bellshill, Lanarkshire. The problem of short 
circuits related to the busbars and apparatus on 
group motor control boards is dealt with in a 
6 page technical leaflet, publication PA88 : 10. 

Insulators. DOULTON INDUSTRIAL PORCELAINS LTD., 
Wilnecote, Tamworth, Staffs. Insulators for mak- 
ing isolator and busbar stacks for 132 and 330 kV 
systems. Characteristics and dimensions given in 
illustrated brochure No. 22. 

Silicon Rectifiers. © LaNCASHIRE DyNAMO NEVELIN 
Ltp., Hurst Green, Oxted, Surrey. Silicon power 


rectifiers in sets up to 760 kW. Notes on construc- 
tion and performance in list No. 120. 


Isolating Switch Fuse. J. A. CRABTREE AND Co. LTD., 
Lincoln Works, Walsall. Isolating switch fuse for 
inset mounting; triple pole with or without 
auxiliary switch. Rating 30A 440V or 20A 660V. 
Leaflet. 

Fluorescent Fittings. BENJAMIN ELECTRIC LTD., 
Brantwood Road, London, N17. ‘“ Litemaster ”’ 
range of fluorescent lighting fittings; types and 
sizes listed in illustrated folder. 


Domestic Appliances. ELECTRICAL DEVELOPMENT 
ASSOCIATION, 2 Savoy Hill, London, WC2. List 
of recommended domestic appliances No. 8, Jan. 
1960 (cancelling No. 7). 2s 6d. 

Outlet Box. MK Exectric Ltp., Shrubbery Road, 
London, N9. Double outlet boxes, inset type, for 
taking flush mounting switches, sockets, etc. 
Leaflet 252. 
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Metalworking Practice 





Machine’ Tool 


To make it accurate, a mach- 
ine tool needs a high static 
rigidity. It is also necessary 
that, over the range of cutting 
conditions, the machine has 
high dynamic rigidity. 


eee is traditionally considered to be 
a steady state process in which constant 
forces cause constant deflections between tool 
and workpiece. The latter are determined by 
the static rigidity of the system, comprising the 
tool, the workpiece, the machine structure and 
the foundations. However, no machining 
operation is in fact a steady state process. The 
cutting force is never constant owing to in- 
homogeneity of the workpiece material, and/or 
varying chip thickness, and/or varying cutting 
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Fig. 1 (above) The machine structure can be 

represented as a framework (a). Under the 

influence of a harmonic force, the simplest repre- 

sentation of the structure is of the form of a single 
degree of freedom system (6). 


Fig. 2 (below) In (a), displacement per unit force 
is plotted against forcing frequency. Dynamic 
rigidity is plotted against frequency in (b). 


Rigidity and Vibration 


By H. Eddowes, B.A. (Cantab) 
Department of Mechanical Engineering, The University of Birmingham 


speed. Even with constant chip thickness, as in 
planing or shaping, the cutting force will fluctuate 
around an average value. On the other hand, in 
the milling process the cut taken by one tooth 
of the cutter is of varying thickness. Varying 
cutting forces may lead to vibration and 
“ chatter,’ and because of this, machine tool 
structures must be designed with due consideration 
to their dynamic as well as their static loading 
conditions. 

Vibration is detrimental to tool life and its 
presence may make itself evident on a machined 
surface. A certain amount of vibration can be 
tolerated depending on the conditions prevailing. 
However, a high quality of surface finish is 
achieved only by a very low level of vibration 
between the tool and workpiece. 

Vibrations may be generated in the machine 
itself by unbalanced rotating or reciprocating 
components, faulty gears or belts and the like. 
Moreover, disturbances occurring in other 
machines may be transmitted through the 
foundation and may set up a relative vibration 
between tool and workpiece. Sound engineering 
practice demands that the sources of vibration 
be eliminated (for instance, by careful static and 
dynamic balancing, by improving gear and belt 
quality, etc.), or suppressed (by applying vibra- 
tion isolators). However, this can only be done 
up to a limit which may not be sufficient for the 
particular practical requirements. For this 
reason, no matter where the cause or source of 
vibration lies, to minimise its effect on the cutting 
process it is desirable that the dynamic rigidity 
between tool and workpiece is as high as 
possible. 

DYNAMIC CHARACTERISTICS 


The static behaviour of .a machine tool 
structure is only a special case of its dynamic 
behaviour. The overall or static rigidity, or 
stiffness, of the machine is defined as the static 
load applied between the tool and workpiece 
to give unit displacement between those points 
in the direction of the applied force. The 
accuracy of a machine demands that the static 
rigidity be high and, as a guide to machine design, 
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Fig. 3j(left) The am- 
plitude distribution of 

















a radial drilling machine 
at two of its natural { 
Srequencies. ’ 
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Fig. 4 (Above right) A representation of a 
structure with two modes of vibration. 


Russian calculations recommend that the error 
of indicated depth of cut to the actual depth 
should be less than 10 per cent for machines of 
normal accuracy and less than 5 per cent for 
precision machines.' The movement of saddles, 
heads, crossbeams and tables will of course, 
alter the characteristics of the structure, and 
consequently the structure must be considered 
for the worst conditions. 

In the presence of a varying force, the relative 
displacement of tool and workpiece is determined 
by the dynamic rigidity of the structure. Dynamic 
rigidity is defined as the amplitude of force to 
produce unit amplitude of displacement in the 
direction of an applied harmonic force. 

Essentially, the machine structure connecting 
tool and workpiece can be represented as a 
framework, Fig. la. Under the influence of 
a harmonic force, the simplest representation of 
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New Directions in 
Metalworking Practice 





This is the last of four 
special features appearing 
in successive issues. They 
highlight the growing points 
of metalworking practice. 











the structure is of the form of a single degree 
of freedom system. The moving mass of the 
structure is represented by a mass M, attached 
to a spring, the rate of which is equivalent to 
the equivalent static rigidity of the structure. 

When the applied force is varied sinuscidally 
with constant amplitude, the displacement of M 
(in the direction of the force) will be dependent 
on the frequency of the force. Curve (a) in 
Fig. 2a shows the response of the system as the 
displacement per unit force plotted against the 
forcing frequency. The dynamic rigidity is 
the reciprocal of this curve and in Fig. 2b, 
curve (a) shows how it varies with frequency. 
At resonance and in the absence of damping, 
the dynamic rigidity is zero, and as the frequency 
approaches zero the dynamic rigidity approaches 
the equivalent static rigidity. However, real 
structures contain damping, and when the 
damping force is assumed proportional to 
velocity, the displacement and the 
rigidity vary in accordance with curves (5) and (¢). 
The ratio of displacement per unit force at 
resonance to the static displacement per unit 
force is defined as the amplification factor Q. 
It will be seen from the curves that the dynamic 
rigidity of a structure is t on the 
damping and the static rigidity. With increasing 
damping, the dynamic rigidity is increased and Q 
decreased (compare curves (6) and (c), where the 
damping of (c) is greater than that of (5)). 

A machine may vibrate in many ways, or 
modes, with the structure and its constituent 
components subjected to bending and/or torsion. 
A mode may be defined as the amplitude dis- 
tribution of the structure when vibrating at one 
of its natural fi ies. Fig. 3 shows two 
such distributions for a radial drilling machine* 
where (a) is a rocking mode and (4) a tuning 
fork mode. It may be, however, that more 
than one mode is excited at the same time and 
then the response of the structure is the sum- 
mation of the response of each mode. Fig. 4 
is a representation of a structure with two modes 














ee eee oe eee aye 

To find experimentally the dynamic behaviour 
of a machine structure, a vibration generator is 
mounted in the required direction between the 
toolpost and the table of the machine. When the 
displacement is plotted against the frequency 
of the applied force of constant amplitude, a 
frequency spectrum is obtained, showing the 
presence of the modes. A spectrum for the verti- 
cal direction of the radial drilling machine, 
Fig. 5, shows two modes widely separated and 
therefore not interfering with each other. The 
spectrum for the horizontal thrust direction of 
a vertical milling machine,’ Fig. 6, shows the 
frequencies of many modes to be close together, 
and the response is the combination of several 
of them. 

The overall behaviour of the machine will be 
governed by the characteristics of its constituent 
components. Examples of these are base plates, 
columns, crossbeams, bars and spindles, which 
are compiicated non-symmetrical castings, for- 
gings, or weldments, having varying cross- 
sectional areas and moments of inertia. It will 
also be governed by the material of construction 
and the erection of the machine on site, for 
example, the tightness of bolts. Therefore, in 
the designing of a machine, to achieve a high 
dynamic rigidity, the following features of the 
components must be considered: the static 
rigidity, the natural frequencies, the damping 
and also the joints themselves. 

The need for a high static rigidity in a machine 
structure has already been mentioned. For 
comparing different designs and materials for 
individual components, the use of model and 
mock-up techniques are particularly advan- 
tageous. The results of investigations‘ on 
mock-up designs for a lathe bed, shown in 
Fig. 7, are given in the table. Designs 1 and 2 
are rid constructions in cast iron and steel, 
respectively, and design 3 is a welded thin walled 
box construction in steel. The superiority of 
design 3 for the ratio of weight to rigidity can 
be seen from the table. Investigations on box 
sections (Fig. 8) show that the presence of 
inspection holes in machine components, for 
instance columns, will reduce the bending 
rigidities and greatly reduce the torsional 
rigidity. Inspection covers can be expected to 
do little to improve the situation. For flange 
joints, the position of bolts is important as a 
bolt which carries little or no load in one direction 
of bending may be overloaded in another. 
Thus an optimum number, position, and size 
of bolt can be determined. Fig. 9 shows the 
effect of the number and position of bolts and 
of the addition of ribs in increasing the strength 
of a flange joint. 

A high dynamic rigidity can be assured if the 
frequency of any forcing vibration does not fall 
near to a natural frequency of the machine 
structure. However, in the case of self induced 
vibrations, the chatter frequency will be near to 
one of the natural frequencies of the structure. 
It is for this reason that freedom from chatter 
demands a high dynamic rigidity near resonance. 
The actual value of the natural frequency is of 
little importance from the chatter point of view. 
However, this information is of interest when 
it comes to the avoidance of forced vibrations 
due to unbalanced forces. The use of mock-ups 
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Fig. 5 The frequency spectrum for the vertical 
direction for a radial drilling machine. 
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Fig.6 The frequency spectrum for the horizontal 
thrust direction of a vertical milling machine. 
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Fig. 7 Mock-up designs for a lathe bed. 


is again applicable for this purpose and results 
are shown in the table. With the aid of model 
techniques, the frequencies of the components 
and of the assembled structure can be estimated. 
These agree well with the actual values of the 
lower modes, but not for the higher. 

Many investigations have been made con- 
cerning the design of spindles since the behaviour 
of a lathe, for instance, will largely depend on the 
properties of this component. The dynamic 
rigidity will be dependent on the position and 
rigidity of the bearings and supports, the spindle 


\ overhang, and the method of attachment of 


chucks, etc., which must not be considered only 
from the convenience of design and manufacture. 
The deflection of a spindle, due to a force is 
shown in Fig. 10(4),° with the spindle supported 
in rigid bearings. If the bearings are not rigid, 






































| Type of Structure 

| Symbol Unit Rib construction Box section 

I (Cast iron) II (Steel) ITI (Steel) 

| 
Weight 5. G kg 60 6 21 
Bending strength x Cc kg per u 3-8 65 6°5 
Bending strength y vn kg per » 5-8 10-0 6:8 
Torsional streng h Ca cm perkg | 3-52 x 10° 7:4 x 10° 5-3 x 10° 
perrad 

Natural frequency x F cps. 380 530 650 
Natural frequency y Fy cps. 450 610 695 
iam... Fy cps. 510 675 680 
Damping x D _ 19 x 10? 0-8 x 10° 2:7 x 10" 
Damping y D> te 1:7 x 102 0-6 x 10-* 1-8 x 10 
T fi Dy “~ 2-0 x 10 2-0 x 10 1-7 x 10 
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Fig. 9 The effect of t the mamber and position of 
bolts and of the addition of ribs. 

















Fig. 10 The deflection of a spindle (a) due to a 

force with the spindle in rigid bearings is shown 

in (b). The additional deflection due to non-rigid 
bearings is shown in (c). 
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Fig. 11 Contact between surfaces. 
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Developments in High Speed Machining 


By R. N. Cook, A.M.I.Mech.E., M.I.Prod.E. 
Wimet Division, Wickman Ltd. 


Metal cutting speeds can be 
divided into three groups 
according to tool materials 
and cutting method. The 
three groups are analysed. 


W™ the gradual introduction of newer 
cutting materials and the availability of 
machine tools of more rigid and powerful 
construction, the speed range over which 
machining is now possible has considerably 
extended. Even so the term “high speed 
machining’’ can be misleading, since speeds 
which some people consider high are considered 
by others to be low, particularly in the light of 
recent experiments which have been carried out. 

In order to clarify this position, cutting speeds 
can be divided into three main groups:— 

(a) Up to 1,000ft per min, as _ usually 

associated with tungsten carbide tooling, 

(b) 1,000 to 30,000ft per min. Speeds 

associated with high titanium carbide content 

alloys and the sintered oxides, and 

(c) Ultra-high speeds which have been achieved 

up to 360,000ft per min using static high 

speed steel tools with the workpiece explosively 
propelled past the cutting edge. 

In industry today, the bulk of machining 
operations fall into group (a). So far there 
has been only a limited response to the avail- 
ability of materials with which speeds of over 
1,000 ft per min may be achieved, as in group (5). 
It is not reasonable to expect cutting speeds to 
increase without parallel developments in auto- 
matic control of machine tools and automatic 
loading and unloading of the component. Of 
a total floor to floor time, the period involved 
in machining at carbide speeds is usually shorter 
than that involved in getting the component 
into and out of the machine and in setting the 
machine to cut to the desired sizes. 

There is also a general lack of appreciation of 
the many variables existing in a machining set 
up, and all too often the cutting tool is blamed 
when other variables have not been controlled. 
The variables which exist in any set up are 
cutting speed, feed and depth of cut; the work 
material, its micro-structure, hardness and 
surface condition; the geometry of the tool and 


the use or otherwise of cutting fluids and their 
type. Added to this there must be an accurate 
evaluation of tool life to the same standard, 
whatever that standard is selected to be. 

With increasing cutting speeds, safety becomes 
a more dominant factor and the problem of 
swarf control and disposal becomes a major 
issue in the operation. Until the advent of 
complete mechanisation of a cutting process, 
it is unlikely that cutting speeds will exceed 
2,000 ft per min on materials other than light 
alloys, although there may be exceptions where 
surface finish and not tool life is the criterion of 
the operation. 

While there is no immediate prospect that 
heavy machining applications involving rough 
surfaces, interrupted cuts and low speeds with 
tough tool materials, will diminish, there is 
nevertheless a significant development of three 
tendencies in machining today. 

Firstly, through considerable advancement in 
casting and forging techniques, the average 
thickness of stock to be machined off is being 
reduced. This trend is accelerated by the need 
for even greater economy when the work material 
is an alloy of very high cost. The reduction in 
the amount of material to be machined from a 
rough piece facilitates the machining of difficult 
materials and encourages the use of harder and 
more wear resistant cutting tools. Increases in 
speed are also practicable where components 
are evenly balanced or preformed to closer 
limits, thus minimising out-of-balance when 
running at high speeds. 

Secondly, increasing use is being made™of 
materials which have higher strength at high 
temperatures, corrosion resistance and a general 
all round increase in physical properties. The 
advent of these materials has brought pressure to 
bear on manufacturers to machine materials 
which a few years ago would have been con- 
sidered unmachinable. It should be noted 
here that there is practically no material which 
is unmachinable, but it is often the case that it 
is uneconomical to machine at the low speed 


which must be used. For example, the tougher 
carbides can be machined using their harder 
cousins as cutting tools, and certain carbide 
grades can be machined using diamond tools. 

Finally, it is becoming much more frequent 
that surface finish requirements are marked on 
engineering drawings. There is an awareness 
of the need for careful thought on the subject of 
tolerances and surface finish that was not 
apparent some years ago. This tendency encour- 
ages the use of more highly wear resistant 
tool materials to give tolerances and finishes 
from turning, which once would not have 
been thought of as normal even for a grinding 
operation. 

In order to take maximum advantage of 
increasing cutting speed, certain features become 
necessary in the machine tool. Automatic 
constant speed and feed control is highly 
desirable. If liquid is used as a coolant at 
high rotational speed, careful thought must be 
given to the introduction of the coolant to 
ensure that it does have full effect—in that it 
must be delivered in the correct place. The 
haphazard flood cooling methods generally used 
in industry today would be utterly useless. The 
problem of swarf disposal is one, which if not 
appreciated, can create limitations on the pro- 
duction rate of modern machine tools at the 
higher speeds. There will be a need for higher 
spindle speeds with bearings capable of long life 
together with ample power and rigidity for the 
operation. Machine spindles will also need 
automatic braking to limit the running down 
time from these high rotational speeds. 


SINTERED CARBIDES 


The speeds associated with sintered carbides, 
that is, up to 1,000 ft per min, are adequately 
covered by tungsten carbides, which have been 
steadily developed in the past 30 years They 
are available in a very wide range of grades, 
varying in hardness from as low as 950 VPN 
up to 1,750 VPN. 

Carbide tools deteriorate along set and usually 





Concluding Machine Tool Rigidity 


then the deflections shown in Fig. 10(c) must 
be added to those of (6). The speeds of rotation, 
e.g., several thousand r.p.m. for grinding 
machines, may lie near or above the first critical 
speed of the spindle. The first critical speed is 
the speed of rotation which is equivalent to the 
lowest natural frequency of the spindle. The 
second and higher critical speeds correspond to 
the harmonic frequencies. Approximate cal- 
culations® can be made for the critical speed, 
and agreement with actual values is to within 
a few per cent for the first critical speed, but 
not so good for the second and higher speeds. 

Considering a spindle without any attachments, 
such as chucks, its static rigidity and natural 
frequency are inversely related. If the outer 
diameter of the spindle is kept constant, then 
as the inner diameter is increased, thus decreasing 
the wall thickness, the natural frequency is 
increased and the static rigidity decreased. 
The reverse will be true when the inner diameter 
is decreased. But with the addition of a chuck, 
the mass of which is very large compared with 
the mass of the spindle, the natural frequency 
of the spindle will be directly related to its static 
rigidity. 

It has been mentioned that the dynamic 
rigidity of a machine vibrating in any mode 
can be increased by increasing the damping in 


that mode. Thus, to improve the performance 


of a machine, it can be advantageous to fit 


and Vibration 


dampers and damping material. 

The damping inherent in invididual com- 
ponents of a structure is usually very low. For 
instance, resonance testing of a cast iron lathe 
bed showed a very sharp resonance having a Q 
of over 200 for the fundamental bending mode. 
The fundamental torsional mode, which had a 
frequency below that of the fundamental bending 
mode, also had a high Q of the same order. 

When components are joined together, these 
high Q’s are greatly reduced. The transmission 
of vibrations across joints and surfaces is an 
exceedingly complex problem of which little is 
known. Contact between two surfaces will be 
by three or more high spots,’ as shown in 
Fig. 11(a). Fig. 11(6) shows a dynamic rep- 
resentation of the joint, and Fig. 11(c) shows 
the representation of the joint prestressed, for 
instance, by the prestressing of bolts. But 
besides elastic deformation of the points of 
contact, there may also be localised plastic 
deformation. This will lead to the presence of 
friction forces between the surfaces, due to 
sliding after plastic deformation. With welded 
components, imperfections in the welds may 
lead to internal rubbing of the material, and this 
suggests higher internal damping. 

The foundation of a machine governs, to some 
extent, the rigidity of the machine. The more 
rigid the foundations, the higher are the values 
of the static rigidity and natural frequency of 


the fundamental modes. If the machine com- 
ponents are separately anchored to the foun- 
dations, then the foundations are an integral 
component of the machine structure and must 
be treated as such. 

Acknowledgment.—The author wishes to 
acknowledge the help given in the preparation 
of this article by Professor S. A. Tobias. 
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predicatable patterns which are caused by a 
combination of the cutting forces and the high 
produced during cutting. As 

cutting forces in some cases show a reduction. 
There are six principal forms of wear and 
deterioration that can take place. These are 


Pai 
inevitable. It is always present to a greater 
lesser degree, usually in combination with 


abrasive action wearing back the cutting edge 
to an increasingly wide band of zero clearance 
below the edge. The magnitude and the rate of 
wear is accelerated considerably by any vibration 
of either workpiece or tool and to a secondary 
degree by circulating electrical currents if the 
cutting material and shank are conductors. 
While flank wear is related to the amount of 


0-030 in, regrinding is necessary but this stage 
will only be assuming no other type of 
wear causes prior tool failure. 

Crater. wear is fundamentally chemical attri- 
tion due to the formation of an alloy between 
the cutting tool rake face and the undersurface 
of the chip, promoted by the conditions of high 
temperature and m machining 
steels, conditions favourable to crater wear 
inevitably appear somewhere in the cutting speed 
range for the material. 

With the majority of steel cutting operations 
continuous, or flow type, swarf formation is the 
most common. Over a range of conditions of 
speed and feed the structure known as “* built up ” 
edge is present. It can exist either in stable or 
unstable condition on the tool face adjacent to 
the cutting edge. When this build up attains a 
size limited by the particular conditions in use, 
a piece will break off and the fragment will be 
carried away, partly by the work surface and 
also on the underside of the chip. Since the 
adhesion of the build up to the cutting material 
is often quite strong this inevitably leads to a 
part of the actual cutting edge becoming de- 
tached at the same time. 

Other deterioration can take place when the 
build up alters the effective rake angle of the 
cutting tool and promotes severe grooving of the 
rake face behind the build up, by erosion. This 
considerably weakens the cutting edge and again 
can result in total failure of the edge. 

Where the build up is particularly stable and 
there is an actual weld between the build up and 
the rake face of the tool, cracking of the top 
surface can take place on cooling. Here are two 
materials of different coefficients of linear 
expansion, welded together. The carbide having 
a lower coefficient of expansion will crack and 
— will flake out from the rake face of the 
tool. 

When machining steel, it is desirable to increase 
the speed and feed to get outside the range in 
which build up takes place for the particular 
material. However, in machining cast iron and 
non-ferrous alloys it is generally recognised that 
build up is beneficial where it is of an unstable 
nature, since in this case it will protect the 
cutting edge from abrasion and will break away 
by itself without causing damage to the cutting 


“ Deformation” is physical collapse of the 
nose of the cutting tool due to excessive mech- 
anical load, usually in combination with a high 
temperature. This facet of tool deterioration is 
difficult to measure and to isolate since subse- 
quent severe failure of the tool often camouflages 
the cause. As cutting speeds increase this 
becomes 2 more prevalent type of tool failure. 

Mechanical chipping (apart from that caused 
by careless handling of the cutting tool) is 
indicative of the tool material being too hard and 
brittle for the particular machining conditions, 
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or where the tool geometry has not been suitably 
adjusted to help combat adverse conditions. It 
is particularly important to exercise careful chip 
control, particularly in regard to direction, as 
swarf curling away over that part of the cutting 
edge not “in cut” can cause severe mechanical 
chipping. 

Thermal cracks usually derive from either one 
or all of three sources—brazing stresses, grinding 
and thermal fatigue. 

Cracks caused by brazing stresses occur due 
to too rapid cooling from the brazing tempera- 
ture when sufficient allowance has not been 
made for the difference in coefficients of thermal 
expansion between the tool material and its 
supporting shank. These cracks are normally 
identified in that they run parallel to the line 
of the braze. 

Due to bad grinding technique and the 
generation of excessive temperature, grinding 
cracks are normally formed at the cutting edge 
at right angles to the edge. Such cracks 
invariably open up and rapidly deteriorate as 
metal from the workpiece is forced into them 
under pressure of the cut. 

Thermal fatigue cracks appear in interrupted 
turning operations and more especially in 
milling. In these cases, thermal fatigue is set 
up in the tool material by the alternative heating 
and cooling of the cutting edge. The cracks 
are normally formed back from the cutting edge 
at the point where cratering may subsequently 
take place, and spread forward to the cutting 
edge. They are then opened up and deteriorate 
rapidly, in the same way as grinding cracks 
deteriorate by the forcing in of workpiece 
material. The identifying feature of this type of 
cracking is its regularity, and they have often 
been described as “comb” cracks, since the 
pitch between each crack is remarkably constant. 


SINTERED OXIDES 


The types of wear which occur in carbide tools 
haye been dealt with at some length, as a basic 
understanding of the mechanism of wear is 
essential before higher speeds are attempted. 
Although the sintered oxides have a higher 
inherent resistance to cratering than the carbides, 
they are equally prone to the other types of wear 
which emerge as serious factors when cutting 
speeds are increased. These are deformation, 
which often becomes the ruling factor in deter- 
mining speed, together with an associated rapid 
increase in the rate of flank wear. 

The bulk of production work carried out with 
the sintered oxides, and to a lesser extent with 
the ceramics, takes place in the speed range 
1,000 to 2,000 ft per min on most materials. 
Regarding tool geometry there seems to be 
general agreement on the following:— 


Rake angle .. .. — 8°/— 10° 

Front to back angle . — 10°/-— 15° 

Approach angle The larger the better. 
Use 30° generally. 

Clearance angles se are 

Trailangle .. Suae 

Nose radii ds in-~yy in. 


In selecting this geometry, note has been taken 
of the increasing use of “‘ throw-away ” type tips 
in industry. 

While most sintered oxide tools are best when 
operating on medium duty machining of clean 
material, roughing cuts through scale are practic- 
able if due care is taken in the set up. Copy 
turning is also attaining some measure of 
success. 

Cutting materials in this speed range rely 
mainly upon hot hardness for their ability to cut 
at very high speeds. It is estimated that tem- 
peratures in the region of 2,000° C occur at the 
cutting edge when machining steel at 2,000 ft per 
min. Since most of the heat generated passes 
into the chips, there is no adverse heat effect 
on the workpiece material. However, the sur- 
face strain layer will be deeper than that noted 
with carbide tools at lower speeds and where 
positive rakes are used. 

There are possibilities in this speed range for 
various borides, nitrides and silicides if develop- 
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ment can overcome their brittleness and the 
bonding problems posed by these materials. 
High titanium carbide content alloys show 
particular promise. 

There appears to be a good deal of confusion 
about sintered oxide and ceramic cutting tools, 
which can be cleared up here. It is not accurate 
to describe all the materials developed from 
aluminium | oxide for use as cutting tools as 

“ ceramics.”” As can be seen from the figure, 
there are five basic possibilities, each basic type 
with its own cost of production and performance 
ability. There is also some overlap; for instance, 
the cold pressed high oxide ceramics and the cold 
pressed ceramics will only sustain speeds which 
are in group (a), that is below 1,000 ft per min. 
The other materials are capable of higher speeds. 
** Wimet ” sintered oxide, for instance, has been 
used up to 30,000 ft per min when machining 
steels on an experimental basis. 


ULTRA-HIGH SPEEDS 


The development in cutting speeds from 
below 1,000 ft per min to above 2,000 ft per min 
has been entirely due to advances and changes 
in cutting tool materials, and orthodox methods 
of turning have been employed. However, on 
entering into the ultra-high speed range, which 
at the moment we can consider as 50,000 ft per 
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min up to 300,000 ft per min, drastic changes in 
technique have to be faced. At the present time, 
development in this speed range is, however, of 
academic interest only. In this case, if a cutting 
tool is used at all, it remains stationary and the 
workpiece is propelled explosively past the 
cutting edge. At the moment, only orthogonal 
cutting can be attempted. Therefore, sizing is 
more likely to take place by means of an opera- 
tion which is closer to planing and broaching 
than to conventional turning. 

Looking to the future of cutting speeds, it 
seems that the next 25 years will not see the 
radical changes in machine tool design that would 
be necessary in order to achieve higher cutting 
speeds than 2,000 ft per min. More likely to 
arise is a much greater awareness of the cost of 
machining and the effecting of savings by limit- 
ing the amount of stock to be removed. This 
would minimise the cost of the rough com- 
ponent, which is invariably purchased on the 
basis of weight and contribute a further saving 
by removal of the minimum amount of material 
in arriving at the finished size. 

It is generally estimated that the strain layer 
below a machined surface, using carbide cutting 
speeds and positive rake tools, is one-tenth of 
the depth of cut. With ceramic tools and 
negative rakes there is no doubt but that this 
strain layer is considerably deeper. It remains 
to be seen whether with explosive forming and 
ultra-high speeds this layer will become so deep 
as to significantly detract from the strength of 
the component. 
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Selling Atomic 
Energy on Film 


| Sgenmne ELecTRic-BaBcock & WIL- 
COXx-TAYLOR Wooprow ATOMIC 
Power Group have prepared a 29 min- 
ute colour film as the first in a trilogy 
telling the story of the construction of | 
Hinkley Point nuclear power station. 

Later the film will be expanded to a 
full-length feature. The short version 
has so far been shown at the World 
Power Conference, Madrid, the British | 
Trade Fair, New York, and to members 
of ELECTRICITE DE FRANCE, owners of 
the first commercial nuclear power | 
station in France. The film is available | 


for 35 or 16 mm projectors, and will | 
be loaned free of charge to teaching 
institutions and engineering and indus- | 
trial associations. 


Can Anglo-US Trade 
Trend be Reversed ? 


After all the drums and trumpets of the 
British New York trade fair it appears | 
that perhaps it was only just in time. 

Returning from the United States, | 
Lord Rootes, the motor chief leader of | 
the Dollar Exports Council, stated that | 
while British exports to the United 
States this May were 7-4 per cent better 
than in May of last year, US exports to 
Britain were 95-6 per cent greater than | 
in the previous May. 

Trade with Canada shows the same 
pattern. Canadian imports from the 
UK were up on last May by 14-4 per 
cent. Exports to Britain had risen by | 
40 per cent. 

Failure by the Government or the | 
people of the United Kingdom to face | 
the huge problems being encountered in 
export trading could lead to disaster. 
Lord Rootes pointed out that in the 
UK there was sometimes a tendency to | 
think that some of our costs were low 
but the same costs could prove high in 
competing on the export markets. 

The effects on American-bound ex- 
ports from British ports will not show in 
a few weeks but Lord Rootes had no 
doubts that the fair had attracted a very | 
selective audience, containing a high 
proportion of serious buyers. He cited | 
the case of ANDERSTON CLYDE whose 
hydraulic uplift ladders were so great a 
success that the company has had to 
leave a team behind in New York | 
looking after orders and_ inquiries. | 
The company took orders for a very | 
substantial amount of equipment before 
the fair closed. 

Orders and serious inquiries came not | 
only from the United States and Canada. 
Business is expected to develop with 
India, Sweden, Austria and even China | 
as the result of certain exhibits being | 
shown. 

In a year when small car exports to | 
the US are, in Lord Rootes’ phrase 
** dislocated ’’ by the competition of the | 
American compacts, the most cheering | 
news from the show came from light | 
trucks. 
realised what the potential for British- | 
made light trucks could be across the 
Atlantic. 


| £A15 million, was about £A250,000 | _Ea: 
| tenance service is also to be provided for 


Westland Aircraft 
'Playing Two Tunes 


It had not previously been ; 


Not only the whole transport unit 
attracts attention as a target. Just as 
Rouits-Royce put their engines into 
American and other airframes, so there 


| are now reports of American cab 


operators taking out the home made 
engine in order to fit a British diesel 
engine, for reasons of economy. 

Many United States firms made a 
special point of sending their executives. 
One company taking 1,500 tickets in 
order to send senior employees along 
was obviously intent on not missing 
anything. Whether their idea was to 
see what British industry is up to or to 
look round with a view to trading was 
not so easily established. 


New Tool Room for 
Leyland Drive in India 


| A modern tool room, covering 13,000 


sq. ft, has been built and equipped by 
ASHOK LEYLAND Limited, at Madras | 


| India, to back up the subsidiary’s | 


efforts in increasing the sales of Leyland 
Comet bus and truck chassis. 

The tool room, for the manufacture | 
of the required jigs, tools, gauges, and 
so on, has drawn much of its equipment | 


| from Indian machine-tool companies. | 
| In conjunction with the Indian National 
| Institute there is a temperature-con- | 


trolled master standards room. 


| economic problems are expected to be 
Record Car Sales for 


Australian General Motors | 


| 
GENERAL Motors HOovpens, the US 
GENERAL Motors’ subsidiary and the | 
largest car producer in Australia, have | 
reported record turnover last year. | 
The value of the company’s sales | 
reached £A120 million, an increase of | 


more than £A3 million. The number of 
vehicles produced was 116,500. | 
The profit for the year, almost | 


down on the previous year. 

In another sector of the Australian- 
economy hope for relief from a tradi- | 
tional pest has been advanced from | 
Great Britain. The blowfly costs the | 
Australian wool industry up to £A20 | 


} 


| million a year. Now Dr. P. Cornwell, 


of Harwell, has said that if large | 
numbers of male blowflies were steril- | 
ised by radiation and then released, | 


| they could eradicate their own species | 


over large areas within four fly genera- 
tions. 


| sold before the closing day. 
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68 passengers. Construction of the ad- | 
vanced SR-N2 is already well in hand 
at Cowes. 


Moscow Precision Show 
Sells Exhibits 


So far as could be judged before the | 
rather special Soviet purchasing methods | 
had been concluded, almost the entire | 
exhibit list of the Scientific and Precision 
Instruments show in Moscow had been 


More important, among the exhibiting 
firms many were expecting that worth- 
while repeat orders would follow. | 
ELECTRIC AND MusICAL INDUSTRIES, | 
having sold its exhibits, was engaged in 
negotiations for the sale of £500,000 
worth of computer equipment. 

The Russian interest in the exhibits 
was almost matched by their keenness 
to acquire technical publications. A 
number of exhibiting firms found that | 
their complete supplies of catalogues | 
were exhausted. 


First African Commercial 
Computer Service 


Johannesburg is to have the first | 
commercial computer service to be 
established in Africa. Pay roll servicing, 
stores control and certain technical and 


handled on the new equipment. 

The computer service is being set up 
by a new company, Leo CompuTER 
SERVICES (PROPRIETARY) Limited, a 
combined operation between LEo Com- 
PUTERS, the London commercial data- 
processing pioneers and RAND Mines 
LIMITED. 

The new company will not only 
operate the Johannesburg Service 
Bureau but will sell Leo computers in | 
South and Central Africa including | 
Portuguese East Africa. A main- 


Leo installations. 

Leo Computer Service (Pty.) will be 
offering bureau facilities to a wide 
range of potential users. Its chairman | 








| is being drawn from Rand Mines and | 


the bureau manager and senior engi- 
neering staff from Leo Computers. 


Export Minded 
Frenchmen 


| Everybody knows what the _ initials | 


In a limited sense the Hovercraft may | 
be seen as a rival to the helicopter. 
WESTLAND AIRCRAFT Limited, which | 
after the air industry amalgamations | 
emerged as the sole United Kingdom 
helicopter manufacturers, is to continue 


| with a substantial foot in the Hovercraft 


camp. 
The company has reached agreement 
with HOVERCRAFT DEVELOPMENT Lim- 


| ited, a subsidiary of the National | 


Research Development Corporation, to 
continue their collaboration in Hover- 
craft development. 

The research programme on SR-N1 | 
will go on. So also will the design and | 
testing, now under way for some time as | 
a private operation, of an advanced 
Hovercraft, SR-N2. This multi-engined | 


SNCF stand for. But what is CNCE? | 


| This is a body of which considerably | 


| more is likely to be heard in the near | 
; | through this dam, which had been built 


future. 

Its full name is CENTRE NATIONAL DU 
Commerce EXTERIEUR and it has | 
recently been reorganised and has taken 
on a new director. As its name sug- | 
gests CNCE exists to help French indus- 
try to export its products. It does this 
in two ways. It provides an information | 


| service on conditions in foreign markets, 


and it carries on propaganda abroad on | 
behalf of French goods. 

Thanks to the devaluation of the 
franc, exports nearly doubled in the 
first quarter of this year and the pros- 
pects for the year are regarded as very | 
favourable. According to M. Jacques | 
Duhamel, 


| firms. 


the Director of CNCE, | 


of things will they sell? The old line 
of selling foodstuffs and raw materials 
and steel will not do. M. Duhamel 


| proposes to exploit every medium of 


publicity to put over the story of French 
technical superiority, of French aircraft, 
French cars, French engineering pro- 
ducts, and French nuclear equipment, 
made by the best craftsmen in the 


| world. This is the message that will be 


put out by television, radio, films, the 
Press on all possible occasions. 


‘Market Studies 


And where will these exports go? 
The short answer is everywhere. The 
backroom boys of CNCE are studying 
the American and far Eastern markets 


' and putting out briefs for exporters. 


Up to now too many exports have gone 
to nearby European markets. Now 


| horizons are going to be increasingly 


widened. Another problem that CNCE 
is tackling is the small number of firms 
working for the export trade. 

Over two-thirds in value of France’s 


| exports last year were made by less than 


600 firms. Over half came from 150 
CNCE is developing a special 
service for small firms to help them find 
the best market and the most suitable 
agent for their products, to explain 
customs procedures and generally 
handle the snags which small firms are 
not equipped to cope with. In some 
cases groups of small firms are being set 
up to work in a particular market. 


Through its regional committees and 


the Chambers of Commerce the CNCE, 
instead of waiting for queries to come 
in, is going out to the firms and askiag 
them what they are doing about exports. 
Those who know its new director will 
have no doubt that CNCE will be a 
dynamic force in French industry. 
Given the very favourable economic 
conditions in which it has to work the 
results from the reorganisation of 
CNCE are likely to be considerable. 


Tying Down Dams 

in India 

If your problem is of keeping a dam 
tied down to its rocky base then the 
right people to call in may well be the 


| CEMENTATION Company. 


The company has been awarded con- 
tracts worth £400,000 for work on a 


| number of dams in India and tying 


down to bedrock is only part of the 
story. 

Two years ago the TATA POWER 
Company asked the Indian branch of 
Cementation to undertake the grouting 
of the Walwhan dam. Water seeping 


half a century ago, was causing some 
concern and Cementation guaranteed 
to reduce the leaking by 90 percent. 

The job was satisfactorily finished off 


| in February this year. 


The remainder of the remedial work 


| on the Walwhan dam, which Cementa- 


tion are to do, requires strengthening 
by the Coyne method. This technique 
was first used in India eight years ago, 
by the same company, in strengthening 
the Tansa dam. : 
The Coyne method amounts to using 
high tensile steel cables to tie the dam 


down to bedrock. 
Cementation have also been given the 


France has not taken sufficient interest | contract for grouting the Shirawta dam. 
in foreign trade up to now. Outside | With the Walwhan dam, the Shirawta 


the franc zone French exports are only 


Now it is believed that | 25 ton aircraft, with wide operational | of about the order of those of Belgium | electric Power System. 
| 


business worth many millions of dollars | applications, is designed for a speed of | or Holland. 


t 


is capable of being built up. 


70 knots. It is meant to carry up to' 


If exports are going to rise what sort ' 


dam forms part of the Tata hydro- 


All the work is scheduled for comple- 
tion over the next two years. 
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Large Removable Partition for TV Studio 


A large TV studio will be more 
efficiently used if it can be 
divided into two. Rediffusion’s 
Studio 5 has a lifting door that 
forms a sound barrier of 60dB. 


A pe emesis the trend in television is towards 

larger productions requiring greater studio 
space. A very large studio does not in itself 
provide the answer to the problem, since it is 
not fully utilised for the smaller productions. 
However, if a large studio can be divided into 
two parts by a removable partition, then two 
entirely separate productions can be run simul- 
taneously, without restriction acoustically. For 
this reason a lifting partition has -been incor- 
porated in Associated-Rediffusion Limited’s new 
Studio 5 at Wembley, so arranged that when it is 
fully lowered the studio is divided into two equal 
halves, sound proofed from one another. 

Studio 5 is believed to be the largest studio in 
the world designed solely for television, and it 
measures 140 ft by 100 ft, with clear headroom 
beneath the lighting equipment of 30ft. The 
partition itself has a length of 87 ft 11 in and a 


The “ free’ sheet side of the partition during raising, showing the 


leaf weighs about 25 tons, giving a total of 
50 tons for the whole partition. 

The lifting gear and framework were so 
designed and constructed that a_ substantial 
increase in mass can be accommodated should it 
be found necessary to increase the soundproof 
qualities at any time in the future. Each steel 
partition sheet consists of 15 vertical panels with 
the frame consisting of an upright mattress. The 
main weight-carrying girder forms the upper side 
of the mattress, and 16 stringers project from 
this girder. There are 16 vertical stiffeners 
attached to the stringers, and there are four 
horizontal stiffening members located at the top 
and bottom and at two intermediate positions 
in the height. The steel plates are joined together 
with CIBA (ARL) Limited’s “ Araldite *’ adhe- 
sive using double cover strips, and Araldite is 
also employed as a filler between the sheets and 
the framework. This form of construction has 
been proved adequate to withstand the specified 
wind pressure and other externally applied forces, 
and the design as a whole is based on a tempera- 
ture range of 90° F. 

Acoustic fins are attached to the vertical frame 
members, intended to hinder the formation of 


contrast between the hardboard and acoustic tiles. 


height of 30 ft 6in, and it crosses the centre of 
the studio. The lifting type was chosen in 
preference to a horizontal sliding door, both to 
obviate the presence of slide rails in the floor 
(which could introduce camera wobble) and to 
avoid the need for door storage space at the 
ends. 

Geo. W. King Limited, of Stevenage, Herts, 
were responsible for design, manufacture and 
installation of the partition. Average acoustic 
separation of 60 decibels was specified, and to 
obtain this high result two leaves are used spaced 
about 6ft apart. Each leaf consists of a thin 
steel sheet backed by a rigid framework, this 
form of construction having the added advantage 
that the total weight is kept down to facilitate 
lifting. In one leaf the sheet is integral with the 
frame, and is faced internally with sound- 
absorbing rock-wool material. In the other 
leaf the sheet is secured to the frame only at the 
edges, this arrangement allows a certain amount 
of flexibility under the control of springs attached 
to the frame. Acoustic tiles fixed to the outer 
surface of the “free ” plate assist in providing a 
suitable reverberation period for the subdivided 
studios. As a protection against possible dam- 
age, perforated hardboard tiles are fixed to the 
lower part of the partition on both sides. Each 


longitudinal sound waves in the cavity between 
the two partition leaves. To ensure that the 
leaves move in correct relationship to the wall 
and pelmet surfaces, intermediate and end guides 
are provided, together with eight vertical guides 
to maintain the two leaves centrally in the 
opening. 

During the early design stages a study was 
made of certain lightweight partitions of a much 
smaller area in use in a television studio at 
Munich, in Western Germany. These were also 
of the vertical lifting type, but it was found 
that the acoustic separation they provided was 
not up to the high standard specified by 
Associated-Rediffusion. Permission was there- 
fore kindly granted by the Munich authorities 
for tests to be made on their partitions, in order 
to ascertain what form the improvements in 
design for the Wembley partition should take. 
It was soon found that effective sealing all round 
was the most important consideration if the 
specified acoustic properties were to be achieved. 

The sides and top are sealed by Sorbo rubber 
strips, with a protective coating, attached to 
the pelmet and end walls. As the partition 
reaches the bottom of its travel a small amount 
of horizontal movement is imparted to each leaf, 
causing them to move outwards and press fluted 








sealing members attached to them against the 
sealing strips. Along the bottom of each leaf 
are fixed tubular rubber strips which are com- 
pressed against the floor when the partition is 
down. Since the weight of the partition is always 
carried by the building structure, the pressure 
between each leaf and the floor is only just 
floor construction is left uninterrupted for the 
passage of cameras. 

The lifting gear consists of four King hoisting 
units, i.e., two per leaf, at 64 ft centres, one 
each end. Each unit incorporates a Heenan 
and Froude Limited Dynamatic coupling con- 
trolled by a mag-slip located on the fixed structure 
adjacent to the ends of the partition. Each 
mag-slip engages a rack attached to the end of 
the partition, and this arrangement ensures that 
each leaf remains horizontal within a small 
tolerance during raising or lowering. The 
hoisting units are each powered by a 4 h.p. 
electric motor driving through a Crofts reduction 
gearbox. 

Partition raising or lowering under corrected 
control takes 30 minutes at a speed of | ft per 
min. Safety snags are employed at each end 
of the leaves and slack rope limit switches are 





View of the four hoisting units situated in the roof above the studio, two at 


each end of the partition. 


incorporated with the main lifting ropes. Control 
is effected by toggle switches under lock and key, 
and each partition leaf seals automatically when 
the lowest position is reached. For acoustic 
safety reasons one leaf rises a predetermined 
distance before the other can be moved and then, 
if required, both rise together. 

Due to its size the partition was delivered to 
site in panels 6 ft wide by 30 ft 6in high, and 
assembled in situ. Fixing the free plate was 
also carried out on site. Official tests carried 
out by the National Physical Laboratory at the 
site after completion last February were entirely 
satisfactory, an acoustic separation well in 
excess of the 60 decibels specified by A-R being 
attained. 

The success achieved with this large and 
easily moved partition opens up new fields of 
development in studio design. The flexibility 
offered enables very large studios to be divided 
at will into a number of larger or smaller studios, 
according to the number and magnitude of the 
productions actually proceeding at any one time. 
Such partitions need not be movable, this form 
of construction having obvious application for 
fixed soundproof dividing walls with the inner 
surfaces suitably treated to give appropriate 
reverberation periods. 
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120 MW Set Power Station Has Efficiency of 33°8 Per Cent 


The Central Electricity Generating Board opened 
another new power station on 17 June, Blyth 
“A” near the mouth of the River Blyth at 
Cambois, Northumberland. This station again 
is indicative of the present trend towards siting 
power stations close to the coalfields, to save 
coal transport costs. 

The four generating sets are each of 120 MW 
capacity and are arranged on the unit system, 
each unit consisting of one boiler serving one 
turbo alternator, and employing a steam reheat 
cycle. The first unit, brought into use on 
23 December, 1958, has the distinction of being 
the first of the 120 MW size to be commissioned 
in this country, though several more have been 
completed since that time and more are under 
construction. During its first year Blyth “A” 
acheived a thermal efficiency of 33-8 per cent. 

The boilers were supplied by Babcock and 
Wilcox Limited and are of the radiant reheat 
type with the superheater incorporating both 
radiant and convection surface. Pulverised 
fuel firing is employed, using local Northumber- 
land bituminous coal, the horizontal circular 
type burners being arranged in a tier in a single 


furnace. The five Babcock type “EE” mills 
are cross-connected with the burners to provide 
flexible operation with even flame distribution 
at all loads. Oil burners are used for lighting- 
up and for stabilising furnace conditions at 
low loads. Each boiler has a maximum con- 
tinuous rating of 860,000 Ib of steam per hour, 
at a superheater outlet pressure of 1,600 Ib per 
sq. in and final steam temperature of 1,010° F. 
The reheater handles 780,000 Ib per hour, from 
697° F to 1,005° F. 

The turbo alternators were supplied by the 
Turbine Generator Division of AEI Limited. 
The turbines are 3 cylinder tandem compound 
machines taking steam at a pressure of 1,500 Ib 
per sq. in and temperature of 1,000° F at the stop 
valve. Each machine has a 6 stage feed water 
heating plant giving a final feed temperature of 
435° F. 

The alternators are hydrogen cooled and 
generate at 13,800V and power factor of 0:8 at 
3,000 r.p.m. The stators each weigh 135 tons, 
and to avoid an awkward road journey, from 
Manchester they were transported by sea from 
Birkenhead to Newcastle-on-Tyne. 








Exterior view of Blyth “A” station from the 
south bank of the River Blyth. 


Blyth “B” Station, employing still larger 
units, is now under construction; when completed 
the total installed capacity of the two stations 
will be 1,730 MW, 





Labour-Saving Offset Litho Printing Machine 


Recently introduced in this country is the 
Faxi 707 offset litho printing machine. This 
new model has been designed to conform with 
the latest requirements of the printing industry, 
which is swinging more and more towards the 
offset type of machine. It possesses a high 
degree of versatility, and first class results in 
colour or black-and-white can be obtained on 
everything from thin bank paper to 0-030 in 
thick board. It is also compact without sacri- 
ficing its scope, being 4 ft long, 3 ft 6in wide 
and 4ft 7in high, with a maximum paper size 
of 19} in by 14 in. 

The push button control panel is centrally 
placed at a convenient eye level. On the panel 
are a vacuum gauge and control, illuminated 
start and stop buttons, sheet counter and reset 
knob, and a_ speed regulator and gauge. 
Working on heavy board is facilitated by a new 
manual caliper gauge. Two movable joggers 
are provided, one at each side, and the sidelay 
is illuminated. 

Power is provided by a | h.p. electric motor 


which drives the machine and also operates a 
rotary vacuum pump through a close-coupled 
universal joint. The metal plate cylinder is 
chromium plated to prevent rust, while the 
damping rollers, which run in nylon bearings, 
are made of homogeneous rubber covered with 
woven hose. Other special features include an 
adjustable front air spray for speedy drying, 
redesigned adjustable balance weights for paper 
feed, removable upper feed rollers, adjustable 
paper separators and a rubberised dipper on 
the damping side of the machine. A feed paper 
pile of 16} in maximum height can be accom- 
modated. 

The Faxi 707 is marketed exclusively by 
General Trade Equipment Limited, 82-90 Sey- 
mour Place, London, WI. Included in the 
purchase price of £1,575 are several accessories 
which include a set of half width rollers, wash-up 
device, roller cradle, set of split rollers, tool kit 
and ink separators. 


The new Faxi 707 offset litho printing machine. 








Powerful and Collapsible Airborne Combat Vehicle 








The lightweight combat vehicle illustrated, 
designated the FN type AS24, has many 
interesting features. Driven by a rear-mounted 
petrol engine, it is intended to carry four fully- 
equipped soldiers, or the equivalent in stores or 
arms, at high speeds across rough country under 
all climatic conditions. 

It can be folded for transport by lorry or 
aircraft, and is specially designed for dropping 
by parachute. Unfolding ready for use takes 
one minute, it is claimed, and refolding takes 
one and a half minutes. With an unladen 
weight of 3861lb it can carry 772 1b, exactly 
twice its own weight. Its size folded is approx- 
imately 3-4ft long, 5-4ft wide and 2-Sft 
high, and it unfolds to 6ft long, 5:4 ft wide 
and 2-9ft high. The chassis is constructed of 
high tensile drawn steel tubes joined by welding, 


The AS 24 combat vehicle can either carry stores 

as shown (top), or four soldiers and their equip- 

ment. Unfolding after a parachute drop ready for 
use is shown (bottom). 


the longitudinal members being telescopic for 
folding purposes. 

The AS 24 is mounted on three wheels, of 
which the rear two are driven while the front 
wheel is used for steering. The wheels themselves 
consist of aluminium stampings, and are fitted 
with very low pressure pneumatic tyres giving 
a large area of ground contact. These give a 
good grip on loose or muddy surfaces, and 
obviate the need for springing. 

The engine unit is an FN 24 air cooled 
two-cylinder two-stroke, 50 mm bore by 62 mm 
stroke. This develops a maximum of 15 b.h.p. 
at 5,400 r.p.m., and a gearbox with four forward 
speeds gives equivalent road speeds of 7-5, 14, 
21, and 37 m.p.h. The high power to weight 
ratio enables a gradient of | in 2 to be climbed 
fully laden. 

The AS 24 is available in this country from 
Mr. Nicholas Straussler, consulting engineer, 
5 Clarges Street, London, WI, under whose 
licence it is being manufactured by Fabrique 
Nationale d’Armes de Guerre, SA, Herstal-lez- 
Liége, Belgium. 
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How the 


Houses, company cars, even 
gardeners are offered by 
French firms seeking the best 
graduate engineers. But the 
decision taken by the young 
man teaving his university or 
technical college still princi- 
pally depends upon the pros- 
pects offered to him. 


ORE and more information has become 
available in recent years about the recruit- 
ment of skilled manpower by British industry. 
How is it done abroad? The answer, so far as 
France is concerned, is given in an inquiry 
carried out on the recruitment methods of big 
firms in the engineering industries. Not surpris- 
ingly methods vary considerably according to the 
size and nature of the firm. But some general 
principles emerge. 

A few firms maintain an open-door recruiting 
policy. With these it is easy to get a job, more 
difficult to keep it. Companies of this kind take 
on everyone with certain minimum qualifications. 
In the long run the numbers involved ensure that 
enough good people are engaged. Other firms 
find it best to carry out periodic recruiting 
campaigns. This is particularly true of the 
electronic industry which takes hundreds of 
recruits each year. The Compagnie des Machines 


Bull plans to take on 150 engineers in the next 
two years. 

Some concerns find that their prestige, and the 
security of employment that they can offer, are 
themselves sufficient attraction to young recruits. 
In this category are the three nationalised 
organisations, Electricité de France, Gaz de 
France and the SNCF. But these bodies, appa- 
rently, the inquiry showed, have difficulty in 
securing the best qualified students as their salary 
scales, on the whole, are lower than those of 
industry. 

In Britain and America cradle snatching 
techniques to get hold of the bright boy long 
before he graduates are all too familiar. This 
happens in France, too, but in rather more 
subtle ways. One is through the heads of the 
higher technical colleges. Most big firms have 
connections with the schools in their district 
and the directors guide their students into what 
they consider the most suitable openings in 
these. The personnel officers in the big com- 
panies keep in touch with the technical colleges 
and explain their needs to them. Young men 
returning home after their two years of military 
service, who go to see their old teachers, are 
told of possible jobs. Some firms go rather 
farther than this, and actually provide the 





teachers. 


Institut des Materiaux. Collaboration between 
industry and the universities has not yet reached 
this stage. Two important graduate schools, 
the Ecole des Mines at Nancy and the Institut 
National des Sciences Appliqueés at Lyons, 
have engineers from local firms conducting 
classes and seminars, 

Some of the bigger firms arrange special 
publicity campaigns to draw attention to their 
activities. 

Renault circulates publicity material to the 
technical schools and universities, and engineers 
talk to students about to graduate on the pros- 
pects in the organisation. Other firms have a 
number of student engineers for whose tuition 
fees they take responsibility from the first or 
second year onwards. In return the students 
agree to take up an appointment with the firm 
on completing their course, and to stay for a 
definite number of years. At one big French 
engineering firm, scholarships are given for one 
or two years during which the student is kept 
informed of the firm’s activities and receives a 
refresher of 550 NF a month. The selection for 
these scholarships is made on the basis of school 
reports, and of a number of tests. Some critics 
of this scheme claim that it destroys initiative 
and turns the student into a functionary before 
he has even passed his examinations. 


A large organisation like Renault (Le Mans works producing front and rear axles and trailers employs 8,000) requires a steady supply of engineers 
both for general operation and for the research section. 


Companies have different methods of making 
their activities known to the potential technicians. 
One is the short course held at the factory, and 
attended by students in their second year. 
Among the big concerns running this type of 
course are Saint Gobain, Citroén, Chausson, 
Esso, Simca, Renault and I’Aluminium frangais. 
These receive hundreds of students between them 
for one to three months each year. It is said 
that the student who has been on a pleasant and 
interesting course with a company is from then 
on an unpaid propagandist for it. This can 
work both ways and there are some firms with 
bad reputations as employers, due entirely to the 
stories of students who have attended their 
courses. 

Students after obtaining their diplomas imme- 
diately go for two years of military service. 
Once this is over they become the object of 
attention of the big industrial and commercial 
organisations. Some firms favour advertise- 
ments in the daily or specialist Press as the 
best way of finding newly qualified engineers. 
Another channel is the college magazines which 
in France circulate among former students. 
Some firms, however, assert that advertising is 
rarely satisfactory and that it is unusual for 
more than 10 per cent out of the hundreds 





Engineers from Renault teach at the 
Institut des Moteurs, Institut du Petrole and 





French Recruit Their Engineers 


who send replies to be worth employing. 
Some firms follow the American practice and use 
advertisements for skilled employees as a means 
of demonstrating to the public and rival organisa- 
tions that they are in a thriving and expanding 
condition. 

What are the main considerations that decide 
the student to go to one firm rather than another 
on graduation? One of the strongest is un- 
doubtedly the possibility of an interesting career 
with a reputable firm. This covers a variety 
of different types of opportunity, including origi- 
nal research, administrative and selling jobs, 
foreign travel in connection with overseas 
contracts, study of problems of underdeveloped 
countries and so on. Future prospects are on 
the whole more important to the young engineer 
than starting salary. 

Some firms hold that the instruction given in 
the technical schools is too theoretical. For 
this reason many students go on an intensive 
practical course as soon as they join a firm. 
Employers, especially in electronics, electrical 
engineering, chemicals and petroleum frequently 
pay all the expenses involved. Some of these 
involve spending a year at United States advanced 
training centres. 

Another form of further education is the 
subsidising of work on theses for doctor’s 
degrees. Most of the big firms have four or 
five post-graduate students of this level coming 


to them each year. Some organisations sign up 
young engineers before their military service. 
These young men fill in the gap of a few months 
between leaving college and joining their units 
by working in the factory. Throughout their 
military service they receive nominal payments 
and when they at length leave the services and 
come to the firm they do so with three years of 
seniority and the corresponding salary. 

Engineering companies in France as elsewhere 
offer various inducements in kind to attract the 
brightest young men from the universities and 
technical eolleges. The big provincial steelworks, 
for example, offer detached houses for married 
men, and comfortable living quarters for 
bachelors. Others provide a car with chauffeur 
for official journeys, or the sole use of a company 
car. One steelworks in Northern France pro- 
vides gardener-handymen to take care of the 
chores for their engineers. Electricity is often 
provided free and in some cases coal or other 
fuel as well. 

All told it looks as though the young French 
engineer with good professional qualifications is 
able to count on a great many advantages, 
material and otherwise, arising from the very 
high value that potential employers place on his 
services. 
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New Tests Promise Less Water Pollution 


Work at the Water Pollution 
Research Laboratory aims at 
making water re-usable. One 
of the most outstanding suc- 
cesses has been a considerable 
reduction in the _ polluting 
effects of syntheticdetergents. 


Witte pollution is becoming a matter of 
increasing concern throughout the world, 
particularly in the heavily industrialised coun- 
tries. Work is now being done on an inter- 
national scale, through the regional commissions 
of the United Nations Organisation, to bring 
the problem of water pollution under control. 
In Great Britain a Water Pollution Research 
Laboratory was set up some six years ago by 
the DSIR. In the short time of its existence, this 
establishment has more than proved its worth 
and work has now commenced on extending the 
Laboratory’s buildings in order to enlarge their 
scope. 

This expansion has largely been called for by 
the rapidly increasing demand for water, especi- 
ally for industrial purposes, which makes it more 
necessary for polluted waters to be made avail- 
able for re-use. Since water can only be re-used 
satisfactorily if polluting liquors are adequately 
purified before discharge, it is in this context 
that the work of the Water Pollution Research 
Laboratory has become of primary importance 
to the nation. 

Most of the new accommodation at the 
Laboratory will consist of pilot scale equipment 
in which new experimental methods of treating 
waste liquors can be evaluated and taken to a 
stage where they can be directly transferred to 
full scale practice. The total research effort of 
the Laboratory will be increased by nearly fifty 
per cent when the extension work is finished. 


FILTER TESTS 

A new experiment was started last year in a 
large open air pilot plant, in which four of the 
most common media now used in percolating 
filters (clinker, blast furnace slag, broken rock 
and gravel), each in two sizes, are being used to 
treat purely domestic sewage under controlled 
conditions (Fig. 1). In the first period of four 
months last summer, during which the filters 
were becoming matured there were very large 
differences in efficiency between the various sizes 
and types of materials. 

When the experiment was begun in April, 1959, 
sewage was supplied at a uniform rate of 
80 gallons per cu. yd of filter per day. After 
acclimatisation had been achieved, the rate was 
increased to 100 gallons per cu. yd per day. 
The removal of biochemical oxygen demand 
increased gradually with all materials, some 
achieving almost 100 per cent and others about 
90 per cent. The removal of ammonia was 
similar, this time with a spread of efficiency for 


the various materials between about 77 and 
100 per cent. In removal of both b.o.d. and 
ammonia, the best results were achieved with 
the smaller media, small clinker being the most 
outstanding. Clinker was also found to be the 
best of the larger materials. The ability of all 
the materials to remove surface-active effluents 
improved with time. However, the first to show 
signs of promise was again small clinker, which 
began to remove about 80 per cent of surface- 
active material after being in use for eight weeks. 
The efficiency of these filter media is now being 
correlated with retention time by means of radio 
active tracers. 


LUTON EXPERIMENT 


With the aim of solving some of the public 
health problems posed by the extensive use of 
synthetic detergents, a large-scale test has been 
carried out with the unwitting help of the people 
of Luton in Bedfordshire. The test was simply 
to evaluate the sewage treatment properties of 
a new “soft’’ detergent which had already 
shown great promise in small-scale tests made at 
the DSIR laboratory. 

On completion of these laboratory tests the 
Standing Technical Committee on Synthetic 
Detergents, at whose request the work had been 
done, decided to take advantage of an offer by 
the manufacturers to produce the new material 
in the quantities needed for a large-scale experi- 
ment. 

The object was to replace a majority pro- 
portion of the detergents used in a typical town 
by the new material and to study the resulting 
changes in the purified sewage effluents. To 
ensure that there should be no change in the 
normal patterns of purchase and use of the 
materials, the public were not informed of the 
experiment and the various proprietary products 


Fig. 1 (Right) Test fil- 

ters have been constructed 

with eight different per- 

colating media to obtain 

an analytical evaluation 
of their properties. 


Figs. 2 and 3 (Below) An 
encouraging result of 
the ** Luton experiment” 
has been a reduction in 
surface foam caused by 
synthetic detergents. A 
picture of the River Lee 
shows surface foaming 
just before the experi- 
ment was started. Taken 
a year later, the picture 
on the right shows the 
improvement. 


were packaged and distributed in the normal 
manner through the retail trade. 

Luton was chosen for this experiment for 
various reasons, not the least of which was its 
nearness to the Laboratory at Stevenage. Sewage 
from Luton undergoes particularly comprehen- 
sive treatment by sedimentaion, bio-flocculation, 
biological filtration and sand filtration before 
discharge into the River Lee. 

By the end of 1959, 70 per cent of the detergent 
powder used in the area was of the new type. In 
conjunction with the Government Chemist, a 
systematic examination of the removal of surface- 
active matter during normal sewage treatment 
was then made. The results were comparable 
with those achieved in the pilot-scale tests, in 
one instance the proportion of surface-active 
material was reduced from 34 parts per million 
to 1 part per million. The average proportion 
of surface-active material removal was found to 
be 94 per cent with the new detergent, whereas 
the average figure for previous detergents had 
been about 67 per cent. 

In addition to reducing surface-active materials 
which inhibit natural purification of effluent 
waters, the new synthetic detergent reduces the 
surface foaming effect. For several months 
before and after the introduction of the new 
detergent at Luton, photographs of a section of 
the River Lee were taken at regular intervals to 
record and later estimate the difference in foam- 
ing effects (Figs. 2 and 3). The results so far have 
indicated a clear improvement, although the full 
extent of this will not be known until further 
experiments have been carried out to account for 
uncontrollable variables such as weather condi- 
tions and water level. In continuing this large- 


scale experiment, the field of study has been 
increased considerably, and almost all southern 
England now receives the soft detergent. 
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Progress Towards ‘“‘Ildeal’’ Transistors 


A technique for reducing the switching time and 
collector resistivity of diffused-base transistors 
has been developed. This improvement, which 
may have a considerable impact on the electronic 
engineering industry, has been achieved at the 
Bell Telephone Laboratory, USA, by combining 
diffused-base technology with an epitaxial film 
technique. With silicon devices, both switching 
time and collector resistance can be reduced by 
a factor of ten or more. 

Diffused-base transistors require a high resist- 
ance collector region in order to attain low 
capacitance and high voltage breakdown. To 
afford ease of mechanical handling, this region 
is often made much thicker than required elec- 
trically. Such excess thickness increases the 
collector resistance and, through carrier storage, 
the switching time. 

Ideally, the thickness of the collector region 
should be about 10~* in, which is approximately 
30 times thinner than is normally used. Semi- 
conductor wafers, when prepared by conventional 
production methods, become almost impossible 
to handle as they approach the electrically desired 
thickness. However, by using the epitaxial 
technique, the handling problem can be solved. 

The so called epitaxial films are grown on and 
supported by a thick, low-resistance substrate, 
which gives the desired combination of electrical 
properties and mechanical strength. In this 
context, the term epitaxial means that the film 
is a direct extension of the single crystal structure 
of the substrate wafer. 

Diffused-base transistors have been made on 
epitaxial layers of both germanium and silicon 
and have exhibited theoretically predicted im- 
provements. For instance, in two similar silicon 
transistor structures, one conventional and the 
other using epitaxial material, switching time in 
a normal circuit was reduced from 200 to 
20 millimicroseconds. In addition, the collector 


These sketches illustrate " 

the essential difference 

between a_ conventional 

diffused-base transistor E mae 
and one which incorp- | Thick Lightly Doped - 


orates epitaxial growth. 
At the top (A) is a con- 
ventional transistor which 
has an excessively thick 
cellector region, to give it 
mechanical strength. 
The collector region thick- 
ness of the other tran- 
sistor (B) has been greatly 
reduced by using an 
epitaxial film. 
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series resistance of the epitaxial transistor was 
reduced by a factor of ten, so that it was com- 
parable with that of a conventional device 15 
times larger. 

Experiments with germanium have indicated 
that the use of epitaxial layers will extend the 
frequency response of germanium transistors well 
beyond the present limit, which is in the region 
of a few kilomegacycles. 

The new technique involves modification of 
the starting material and can be introduced 
directly into the front end of existing diffused 
base production facilities without any further 
changes. Single crystal wafers of heavily doped 
material are first cut and polished. A lightly 
doped, thin film (about 10-* in) of the same con- 
ductivity type is then deposited epitaxially on the 
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wafer surface. This film provides the desired 
thin, lightly doped collector region. From this 
point on, standard diffused-base techniques can 
be employed. 

The use of epitaxial material in diffused-base 
transistors not only results in major improve- 
ments in switching time and collector resistance, 
but it also simplifies the design and understand- 
ing of transistor devices and brings them closer 
to their ideal forms. Furthermore, the addition 
of the epitaxial film technique to the well estab- 
lished diffusion technology will provide both 
solid-state physicists and electronic engineers 
with an extra degree of design freedom, which 
should lead to the development of new devices 
and equipment that would not previously have 
been practicable. 





Unique Radio for British Cable-Laying 


A complete radio communication equipment, of 
unusual technical interest, has recently been 
installed in the GPO cable-laying ship, HMTS 
Monarch. The installation is believed to have 
made the Monarch the first ship in the world 
to be equipped with high frequency transmitting 
equipment embodying a main amplifier with no 
tuned circuits. By dispensing with tuned cir- 


cuits, the transmitter can be used on a number 
of different frequencies without the cumbersome 
task of retuning. 

The main point of interest in this new installa- 
tion, which gives rise to the ‘“ non-tuning” 





facility, is a new wideband RF amplifier. This 
amplifier, developed by Marconi’s Wireless Tele- 
graph Company Limited, provides a substanti- 
ally constant power gain over the whole of the 
band 1-5 mc/s to 24 Mc/s. Marconi’s, who also 
made the rest of the equipment in the installation, 
are said to be the only company in the world in 
full production with an amplifier of this type. 

Another outstanding feature of the installation 
is its flexibility. Either of two independent side- 
band transmitters can be used as 1 kW equip- 
ments in their own right, or can provide a low 
level drive for the wideband RF amplifiers. 
Two of the latter are wired in parallel to provide 
a peak envelope power of 2:8 kW on single 
sideband working. The feed from the output to 
the aerial is made through a band switched 
matching unit. 

The wideband amplifier is said to be stable 
under conditions of 2 to 1 mismatch. It 
closes down in the open circuit condition and 
the input may be short circuited without dis- 
turbing the stability. Reflectometer units are 
provided to indicate forward power and the 
voltage standing-wave ratio on the feeder 
system. 

The band width and frequency coverage of 
the amplifier are the same, namely 1-5 to 24 Mc/s. 


A new radio installation for the cable-laying ship 
HMTS Monarch is believed to make it the 
first ship in the world to have a high frequency 
transmitter amplifier without tuned circuits. 











Ship 


The overall gain per amlpifier at any frequency 
within this range is at least 40 db; the input 
necessary to produce the full peak envelope 
power is therefore less than 100 mW at each 
amplifier. Adjustment of sensitivity is provided 
by a preset gain control on the penultimate 
amplifier chassis. The rated peak envelope 
power is | kW (into 50 ohms load) for a low 
intermodulation product level, and can approach 
1-4 kW for commercial standard ip level. Under 
steady signal conditions, such as with the tele- 
graph key down, the power output is rated at 
700 watts. 

The amplifier is essentially linear and, although 
there are no tuned circuits to discriminate against 
harmonics, the general level of the second 
harmonic relative to the continuous-wave carrier 
is better than — 40 db. The intermodulation 
products are also better than — 40 db relative 
one tone or two equal tones. ‘‘ Overshoot ”’ pro- 
duced by a square-wave modulated input is 
better than one per cent of the mean level of the 
pulse. This latter condition is maintained down 
to keying speeds of five pulses per second, and to 
mark/space ratios up to five. Supply ripple on 
the output is better than 50 db below the peak 
envelope power. 

The new installation will be used not only for 
ship to shore communication, but also to provide 
a continuous radio link with the cable terminal 
stations while Monarch is engaged in cable 
laying or repair. A VHF transmitter/receiver 
is also included in the installation, to enable the 
ship to communicate on the international inter- 
ship, port control and public correspondence 
frequencies, 
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Research Group to Study 
Lens Design 


An optical design group is to be set up at the 
Imperial College of Science and Technology, 
under the direction of Dr. C. G. Wynne, of the 
Wray Optical Company Limited. Supported 
by a long term grant from the DSIR, the work 
is aimed at developing advanced methods of 
lens design, based on some of Dr. Wynne’s 
recent research work. Special steps are being 
taken to ensure that the results of the research 
programme will be of benefit to the British optical 
industry. The group will be established under 
Professor W. D. Wright, who is the Professor of 
Technical Optics in the College’s Department of 
Physics. 

The scient fic programme will be: (1) to 
develop new methods of lens design, including 
the use of electronic computers; (2) to design 
and construct lens systems of orthodox type with 
improved performance; (3) to make novel types 
including systems employing aspheric surfaces; 
and (4) to produce specialised systems for such 
applications as space research. 

Traditional methods of lens designing are 
inadequate for dealing exhaustively with pro- 
blems of high complexity, but a major advance 
was recently achieved by Dr. Wynne, using 
methods requiring solution by digital computers. 
Results already obtained suggest that a substan- 
tial improvement in the performance of lens 
systems is possible when the optimum design is 
computed by these techniques. 


Brain Waves Recorded 
by pH Meter 


An electrical measuring instrument, manu- 
factured by Electronic Instruments Limited, 
Richmond, Surrey, has been developed to detect 
changes in the pH value of blood as small as 
+ 0:0003. To be used by research workers at 
the University of Pennsylvania Medical College, 
this instrument is believed to be the most sensitive 
of its kind in the world. 

Dr. Yamamoto, who leads the research team 
at the Pennsylvania College, believes that the 
messages sent to the brain through the blood 
stream are in the form of changes in acidity. 
The decoding of these messages could therefore 
be obtained by a study of the electropotential 
between the blood stream and the brain. It was 
for this application in particular that the highly 
sensitive pH meter was developed. 

One of the aims of Dr. Yamamoto’s work is 
to determine how our bodies regulate breathing 
to suit physiological demands. This work is 
proceeding to even finer limits since it is necessary 
that future studies must attempt to record changes 
within the time of a single heart beat, which is 
about 0-5 seconds. 





Using a British-made electrometer to 

detect extremely small changes in the 

acidity of blood, research workers in the 

USA have recorded changes in the brain 
waves of a white rat. 
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The microflow pH electrode system used in 
these studies has a holding capacity of 0-4 ml. 
The rate of blood flow is 30 to 50 ml per minute. 
Brain waves are measured by electrodes of only 
4:10-* in in diameter, filled with saline solution. 
The electrometer output matches the span of 
the recorder so that full-scale deflections of 
0-1 pH units are recorded directly. 


World’s Most Powerful 
Silicon Rectifier 


A compact a.c. to d.c. converter, said to be the 
world’s most powerful silicon rectifier unit, 
has been developed jointly by the Westinghouse 
Electric Corporation and the Aluminium Com- 
pany of America. Rated at 10,000 amps at 
600 volts, the equipment has greater current 
carrying capacity and higher efficiency than any 
previously built silicon rectifying device. 

The converter delivers its 6,000 kilowatts 
from only 312 rectifier cells, which represents 
considerably more power per cell than has ever 
previously been obtained. By using such high 
efficiency rectifying devices, the need for elaborate 
heat dissipating apparatus has been eliminated. 
The equipment is contained in an aluminium 
cubicle 9 ft wide by 10 ft deep by 5 ft in height. 
The unit requires about one third of the floor 
space taken up by more conventional rectifying 
equipment of similar rating, and it is comparable 
to previous silicon rectifying installations with 
only half the rated output. The overall efficiency 
of the entire installation is said to be better than 
97 per cent. 

The 10,000 amp converter has been installed 
at the North Carolina smelting works of the 
Aluminium Company of America, where a 
previous 5,000 amp silicon rectifier has been 
successfully operated since 1958. Operating 
experience with the previous unit is said to have 
provided valuable technical information for the 
development of the new installation. 

In addition to being a new and most useful 
tool for the aluminium industry, the Westing- 
house equipment represents the most com- 
prehensive use of aluminium to date in any 
large rectifying device. Approximately 60 per 
cent of the entire weight of the assembled 
equipment is of aluminium. The main advantage 
of this extensive use of aluminium has been a 
reduction in weight commensurate with the 
size reduction. 

It is interesting to note that joint participation 
by Westinghouse and the Aluminium Company 
of America to advance the science of d.c. 
generation and rectification began in the 1800*s, 
The Aluminium Company used the world’s 
first rotary converter, designed by George 
Westinghouse and built in 1890. A _ similar 
joint effort was made with the ignitron mercury- 
arc rectifier, which was also designed by George 
Westinghouse. 


Internal Damping Due to 
Structural Joints 


The damping properties of riveted or bolted 
joints, which are subjected to harmonically 
varying loads, cannot be analytically determined. 
This point was made in a paper entitled “* The 
Internal Damping Due to Structural Joints and 
Techniques for General Damping Measurement,” 
mae J. Mead, which is published by HMSO at 
6s Od. 

The author goes on to suggest an experimental 
method of predicting the structural damping 
coefficient of a simple structure, vibrating in a 
known mode and at a known frequency. Several 
techniques for the measurement of structural 
damping are described, and their application to 
different cases is considered. 

Three of these methods have been used in an 
experiment to determine the damping properties 
of simple joints in the bending flanges of a 
vibrating box beam. Over the limited range of 





amplitude covered by the experiments, the 
energy loss in the joints at about 40 cycles per 
second was found to be proportional to the joint 
load raised to the power of approximately 2-7. 
This energy loss was found to vary almost in 
direct proportion to the frequency of the oscillat- 
ing load on the joint, but the possible errors 
involved in changing the frequency throw some 
doubt upon the results. However, suggestions 
are made by the author for the reduction of these 
errors. 

Of the methods of camping measurement 
described and used, the most satisfactory is c on- 
sidered to be that of measuring the energy input 
into the structure to maintain steady vibration. 
This method is the least succeptible to errors due 
to harmonic distortion. It may be used on 
systems with non-linear damping and gives 
results more quickly and accurately than the 
other methods. 


Brake for High Speed 
Rocket Sleds 


A new braking method for high speed rocket 
sleds has been developed. In its first trial the 
brake brought a monorail sled to a safe stop 
from 2,688 m.p.h. in a distance of about 25,000 ft. 
The steel and aluminium sled, designed and built 
by the Northrop Corporation at Hawthorne, 





The braking fins which brought it to a 

halt from 2,688 m.p.h. are shown on each 

side of this rocket research sled, which 

is being used to test inertial guidance 
systems for the USAF. 


California, was halted by braking fins which 
opened directly into the wind blast. 

The sled itself is 21 in high and 16 ft long and 
is to be used by the US Air Force to test com- 
ponents of inertial guidance systems. Braking 
fins are fitted to the sled’s pointed nose in such 
a way that the motion of the sled keeps them 
closed until the instant of rocket burnout. Then 
the initial decelaration causes the fins to open 
about 2 in, after which they are fanned out to 
full braking capacity by the wind blast. A 
hydraulic cylinder built into the mechanism 
absorbs the initial shock and prevents the 23 in 
fins from being ripped off by wind force. 

Track engineers at the famous Holloman 
centre said that the new braking system proved 
completely effective and is a vast improvement 
over earlier monorail braking devices. Earlier 
methods included draping the track with nylon 
rope strands or water-filled polythene bags. 
Unlike the well known dual rail sleds, the higher 
speed monorails cannot use water brakes. 

The 2,688 m.p.h. run was the last of a series of 
structural tests on the new sled, but it was the 
first experiment in which all of the sled’s three 
Javelin single-stage solid-propellant rockets were 
used at full velocity. 
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Shaped to Suit 


" is an old saying and true that a chain 
is only as strong as its weakest link. A central 
heating system is only as good as its efficiency of 
heat transfer. ; 

For all central heating systems using hot water 
or steam as the working medium, the heat is 
conveyed to the rooms by convection from 
extended surfaces of the piping, which are rather 
wrongly called radiators. In fact, radiation from 
them is usually only a small proportion of the 
heat they supply. Surface area is a vital feature 
as the rate of heat transfer to the air is a direct 
function of the surface over which the air passes. 
There is a corollary to that—the position of the 
radiator must be such that the air is free to pass 
over it. 

The second requirement of a radiator is that 
it should fit in with the design of the room. 
In older installations, the radiator was severely 
functional (though not always very efficiently 
functional) and stood four square and plain to 
see. Unfortunately, many of them were not 
really worth seeing. It surely is a sign of the 
improved education in art that newer types have 
been designed for appearance as well as for use. 

Least obtrusive of them all is the finned tube 
that is enclosed in an enlarged skirting board. 
It is also a type that functions well in small-bore 
heating systems—the most convenient system for 
installation in existing houses. To obtain the 
required surface area a considerable length of 
the tube is needed, the heating is then spread 
over a long distance and makes for even 
distribution of heat in a room. ; 

A recent design of radiator is that shown in 
Fig. 1. The notable feature of this is that it 
is only 4 in thick. The version illustrated is the 
Waveline; an alternative model, the Straightline, 
has the front surface completely flat. Ease of 
cleaning is one claim and the flat surface also 
helps to make the best use of radiation. Less 








Fig. | Waveline radiators are notable for being 
only 4 in thick, 
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water is required for circulation and so response 
times of the system are reduced. Models are 
available from 6in to 36in high in steps of 
6in and in lengths from 3 in to 9ft. A towel 
rail is available for fixing on top. 

The most popular piace for a radiator is under 
a window, and there is reason behind the choice 
as the window is a steady source of heat loss 
with a consequent continual down draught. 
The up draught from the radiator combats the 
down draught and improves the pattern of 
circulation. Fig. 2 shows a full length Gulf 
radiator built into an outside wall of a house, 
below a long window. The opening at the 
bottom allows air to circulate up the back of the 
radiator. The warmed air is then expelled 
through angled slots in the hinged sill to direct 
it against the cold glass area of the picture 
window. The arrangement is clean in line, and 
all controls are enclosed, the valves being reached 
by raising the sill. The broad area of the radiator 
improves radiation and room comfort. 

A variant of the form is shown in Fig. 3. 
Here the radiator is curved to suit the shape of 
the window and again extends the full length. 
Being only 3 in thick it is easy to mount on the 
wall and has a high heat emission with rapid 
response. This makes it suitable for small bore 
installations. It is claimed that the higher pro- 
portion of radiant heat from the large area gives 
a better balance to room comfort. 

Another favourite position for a radiator is in 
the bathroom where it is often combined with 
a heated towel rail. One such model is shown 
in Fig. 4. Again various sizes are made to suit 
either bathrooms or bedrooms. 

Waveline and Straightline radiators are made 
by Henry Wilson and Company Limited, Cornhill 
Works, Kirby Trading Estate, Liverpool. Gulf 
Radiators Limited are at 229 Regent Street, 
London, WI. 








Fig. 2 A built-in radiator under the window 
gives clean lines and good radiation. 





Fig. 3 Curved for a bow window. 





Fig. 4 Heated towel rail and radiator combined. 
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makers and suppliers of plant and equipment, 
technical data on design, markets for engineering 
products, and the compilation of references to 
information on specific topics. Inquiries should be 
addressed to Engineering Information Service, 
36 Bedford Street, London, WC2. 


Advertisement Rates 

The rates for advertising in the classified advertise- 
ment sections (Appointments, Company Meetings, 
Trade and Technical) are given in those sections 
The Rate Card, covering all advertisements including 
display, is available from the Advertisement Manager. 
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a new name for 


EH - SYLVICK * SPEEDIVICK 2 - VERTIVICK 


the best electrodes 


VANDIVICK - TENSIVICK 35V : TENSIVICK N 


For further details write to your local AE] office or to the address below 


Heating & Welding Department 

Transformer Division 

Trafford Park, Manchester |7 

Associated Electrical Industries Ltd. 


L/P003 
H 
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HEAVY DUTY LEVEL 
LUFFING GRABBING CRANES 
FOR RAPID DISCHARGE OF BULK CARGOES 


Clyde Cranes on the new coal transfer jetty of 


Messrs. William Cory & Son Ltd., on the Thames at Erith. 











. 
.e 


See awww 





CLYDERTITIWUE cuvpe cxane « poor rp, 


Grams : Clyde Motherwell Telex. Telex 77443 
Grams : Cranes Rodley Telex, Telex. 55159 





Telephone : Holytown 412 (6 lines) 


Clyde Crane & Engineering Co., Mossend, Lanarkshire. 
Telephone : Pudsey 3168 (6 lines) 


Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. 
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rnere's Deg Lyfforonce 


between this go ee > and any other 






LAST 20 to 50% 


LONGER... ret priced no 
higher than ordinary belts 


i 





Grommet Y.Belits 


ALL BRITISH 


TEXROPE GROMMET FRANK & CO LTD 


MANUFACTURED "Phone : SHIPLEY 53141 
4ND SOLD ONLY BY Grams : CLUTCH, SHIPLEY 




















4 
























































44 8 July 19690 ENGINEERING 


THE | 
| 
a DE LAVAL 
| High Vacuum or P 
| Atmospheric type 


SYMMETRICAL 


Wuipments 


ae supplied as 


Sta “onary, Castor 


Wheel or Toadw 
with the units, 
DE LAVAL capacitin wet 
Turbine rosa ond from 
Lubricating ' 8.p.h. 
Oil Purifying 

Equipme 

} xhi ‘ ir 

= ee for continuous Stations. iter rag *M ‘imum heating oS oil 


design - in Power 
| : in *N 
ble service No limit 1 ” tempe 
and relia water Sludge rature ‘reatment, 


TELEDEP 
MARK Il 


s ‘ 
é ‘ch. specially 

tion finish, al %*& No back 
D in thro 







... the liquid- 
column tank 
gauge with two 
great advant- 
ages :— 


fe To disman- 


S€Paratio, 
n of 
or sol %*& Low r, : 
olids. unning Costs 


lter aid ‘mnple o, Tatio, 
I~ ipl Perat, “a 
hi a 


2? 


-—————- = 


for the most efficient treatment of all types of oil 





tle the valves 
for cleaning, no 
tools are needed, 
not even a 
screwdriver. 
There are no 
screws, nuts, etc. 
to become lost. 
No regrinding is 
needed and the 
valves are 
pressure-tight 
after thousands 
of reversals. — 


Specify p)3 AYN [ 


TRE ONLY CENTRIFUGE SPECIALISTS BACKED BY OVER 75 YEARS EXPERIENCE AND PROGRES 








Vp 
EI — 3 HEAVY LIGHT FUEL OILS 
The Sym- FUEL OILS Saeenat = 
metrical Teledep ' AND L | 
Mark Il is also LUBRICATING OILS DIESEL, GAS TURBINE OILS 
the only tank : AND FREE-PISTON 
gauge which - MACHINERY 
remains accurate 4 The superior results obtained by the vast number of De Laval Heavy Fuel Oil and Diesel 


Oil installations prove the effectiveness of De Laval equipment incorporating the high and 
constant efficiency disc type bowl. 
The De Laval method should also be specified for the most effective 
treatment of Straight mineral or Detergent type lubricating oils, when 
either heavy or light fuel oils are being used. 


with change of 
list or trim of a 
ship, and it can 
be mounted on 
a fore-and-aft or 
athwartship 
bulkhead at will, 














OIL EQUIPMENT DIVISION 


ALFA-LAVAL COMPANY LTD-GREAT WEST ROAD-BRENTFORD-MIDDX: TEL: ISLEWORTH 1221 


Smee’s DL387 


A mercury 
column is chosen rather than a 
diaphragm or Bourdon tube 
because it mever requires re- 
calibration, also there are no 
electrics and no floats in the 
Teledep system. 


DOBBIE 
McINNES 


PERFORATED METALS FQ» 


ce 








LIMITED 


BROOMLOAN RD 
GLASGOW swW1 


LONDON LIVERPOOL SOUTH SHIELDS 


SdSOduld TIY 


HAYLE, CORNWALL Tel. Hayle 3213 
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A new range of totally-enclosed Electrically these motors conform to B.S. 2613:1957 


Class E insulation. Dimensions conform to a new 


fan-cooled motors . ss B.S. draft specification and are the same as those 
Smaller, lighter than previous of ceils ecw motors (B.S. 2960:1958). 


These motors can be supplied inter- 


T.E.F.C. standards ene Frame changeable with N.E.M.A. _ totally - enclosed, 


. « . ~ . fan-cooled motors of the same rating. 

sizes identical with ventilated The first batch—ratings from 1 to 7} h.p. at 

motors of the same rating 1400 r.p.m.—can be ordered now. The remainder 
see 


of the range, 10 h.p. to 40 h.p. at 1400 r.p.m., will 


The T.E.F.C. range of Series 5 be available later in the year. 
A.C. motors made by a Write for full technical information 


(rompton Parkinson & 


LimtTEeD fcrcrencar tovimat at 

















CROMPTON PARKINSON LIMITED, CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 
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HYDRAULIC 
TEST 
PUMPS 





These pumps are for 
pressures up to 6000 Ibs. 
per sq. in. and are de- 
signed for fitting to 
tanks or direct to mains. 
Write for full details. 


MANUFACTURERS OF ALL TYPES OF 
LIFTING JACKS; HYDRAULIC, SCREW, 
GEARED BALL BEARING, TRAVERSE, 
AND OTHER LIFTING EQUIPMENT. 


BUDENBERG GAUGE co 


BROADH{EATH NEAR MANCHESTER 
Branch Offices: London and Glasgow YOUNGS (LIFTING APPLIANCES) LTD., RYLAND STREET WORKS, 
BIRMINGHAM 16. Tel: EDGbaston 3508-9. Grams: OLDENS, B’HAM 











Woking. Consulting Engineers: Messrs Frederick S. Snow & Partners. 


A ROLADOR Steel Rolling Shutter installation ensures se- 
curity, efficiency, smooth operation and trouble free service at 
all times and under all conditions. The smooth coiling and 
operation is the result of accurate calculations made at the 
design stage to ensure a perfectly balanced shutter. Graduated 
slat widths, so essential to the lasting efficiency of a rolling 
shutter, are carefully determined for each installation so that 
they rest accurately round the hexagonal collared barrel. 


Full details are contained in our 
ROLLING SHUTTERS & GRILLES illustrated catalogue ‘ROLADOR 


Gnome House, Blackhorse Lane, Walthamstow, London, E.17. Tel: LARKswood 2622 gygg, mOLLING SHUTTERS’ a copy 
and Brook Street, Basingstoke, Hants. Tel: Basingstoke 1070 of which will be forwarded on request. 
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Radicon—the quick answer on speed reduction 


The quickest way to solve your speed reduction problems is to 
call in David Brown. Their stock range of RADICON speed D A V | D 
reducers covers all reasonable requirements and offers for your 
choice, 330 combinations of type, size and ratio in standard units 


from 2} to 14—available for despatch within 24 hours. : B R O W N 
Behind every ‘Radicon’ there are 100 years of sound technical 

and production experience. In front of every ‘Radicon’ there is a ellie 

long, long life of hard, hard work. mia ferme 
If your problem is urgent, write for catalogue F.487.20. If it’s 


desperate, please telephone DAVID BROWN CORPORATION (SALES) LIMITED 
. ° 


RADICON DIVISION, CSIZES 24 TO 28) * PARK WORKS * HUDDERSFIELD * TELEPHONE: 3500 
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PLUS 
POINTS 


ROBUST IN CONSTRUCTION 
WIRE-BRAID REINFORCED 
WITHSTANDING 
200 LBS. P.S.I. 







3% Natural rubber, heavy 
gauge, seamless tube. 


3 Manufactured in 
60: ft. lengths. 


3% High tensile wire-braid 
reinforcement with 
special spiral asbestos 
cord which incorporates a 
static conducting wire. 


x Light-weight yet of 
great strength. 






3 Neoprene cover, 


P R E S S U R E compounded to withstand 
STEAM H OSE extreme heat and abrasion. 









Detailed and illustrated catalogue on U.S. Rubber Hose 


Specially designed for high-pressure operations, this wire- 
braid hose handles 200 Ibs. p.s.i. The spiral asbestos cord with is obtainable on request. 

static conducting wire is incorporated for additional safety. 

This is one of the many types of hose for general industrial 

use, backed by the world-wide experience of U.S. Rubber, uU * q e e up fey, ‘3 e r 
manufactured at Edinburgh in Europe’s most modern plant. 


Robust, reliable and efficient, each in its category is unequ- 
alled value for all-round service and economical operation. 


Home: The North British Rubber Company Limited | 
Export: U.S. Rubber International (Great Britain) Ltd. ABBey 56%) 


62/64 HORSEFERRY ROAD, LONDON, S.W.I 


The world’s largest manufacturer of Industrial Rubber Products. 
Famous for: Steam, Oil, Air & Water Hose Conveyor Belting  PowerGrip Timing Belts - Dock Fenders: Expansion Joints 
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PROPANE? 
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For the right answer, for the right gas, 


and for the best service—ask British Oxygen Gases 


Does your type of production call for propane? acetylene? production needs. Only British Oxygen Gases have this 

or both? British Oxygen Gases give will you an unbiased breadth of experience and only British Oxygen Gases can 

answer. Because British Oxygen supply gases for all pur- offer you such a complete delivery service of industrial 

poses, they can help you from experience to choose the gases—in cylinders, or in bulk from their nation-wide tanker 

most efficient, most economical gas for your particular fleet—and lend you storage tanks as well if you need them. 
BRITISH OXYGEN GASES LIMITED ees 


27 ST. JAMES’S PLACE : LONDON : S.W.1 
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CORRUGATED ALUMINIUM ROOFING SHEETS 


OF RESERVOIR 


HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND 


TELEPHONE : LOUGHBOROUGH 3123 





All you need to start automatic welding are 
the seven standard components (including 
power source) which make up the Quasi-Arc 
Basic Head. Mount them on a simple fixture 
to suit your own type of work and you are in 
production. (Make use of that old radial 
drill or lathe, for example, to manipulate the 
welding head or workpiece.) The Basic 
Head is intended primarily for Fusarc.co, 
welding, but can be converted in minutes 
for the UNIONMELT or FUSEMELT submerged 
arc processes. The equipment can also be 
supplied as a complete fixed or self-pro- 
pelled welding machine ready for use. 


























GO AUTOMATIC-with the Quasi-Arc ‘Basic’ Welding Head 


NEW LOW-COST AUTOMATIC WELDING PLANT. Quasi-Arc now introduce an 
entirely new concept in automatic welding plant. With the Basic Head 
you can construct an automatic welding installation to meet your own 
special requirements—at a much lower cost than before. The plant can 
be adapted progressively to meet production changes by buying con- 
version parts independently as required. For full details write for 
Quasi-Arc Technical Circular No. 204. 


Quasi-Arc [t1Q}.\ world leaders in are welding 1G comm 


Quasi-Arc Limited - Bilston - Staffordshire - Telephone: Bilston 41191 
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NGINEERING CO., LTD. 
GOVAN : GLASGOW 
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Cowans Sheldon engineers are constantly 
searching for new solutions to lifting problems. 
By using the most recently proved methods 
and materials, they produce cranes of every type and 
capacity, purpose-built for a multitude of duties. 


TAN ff 


This new design is for an electrically driven rope luffing 














oo , travelling crane for shipyard and dockyard service. 
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COWANS SHELDON & CO LTD 


CARLISLE ENGLAND Telephone: CARLISLE 24196-8 





LONDON OFFICE: AFRICA HOUSE KINGSWAY WC2 TEL: HOLBORN 0268 


2 








u E a century of experience in 


_ V-ROPE DRIVES 

















Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 
flexibility, producing trouble-free smooth, 
silent, clean running. 


SMITH & GRACE Ltd. 


e 4 THRAPSTON, near KETTERING 


Hydraulic Pressure Testing with... 





Telegrams: ‘‘GRACE’’ Thrapston 


7he SORUIOBR 


AIBHYDEROPUMP 


ash : 
. Why labour at this? . 
When you can 


use THIS... 








The Junior Airhydropump costs 
approximately the same as a hand 
pump but has very definite advant- 
ages for individual hydraulic testing 
stations. It automatically gives the 
exact pressure required and will 
maintain this pressure indefinitely, 
leaving the operator both hands free. 
giving 
pressures up f0 10,000 p.s.i. working 


Six models are available, 
We manufacture Air- 


hydropumps to give 
pressures up to §§.000 
p.s.4. 


from compressed air at § to 100 p.s.i. 
supplied complete with air-control 








valve and bench or wall mounting. 





For full details send for leaflet AF 3/4. 


CHARLES S. MADAN & CO. LTD. 
VORTEX WORKS ° ALTRINCHAM - CHESHIRE 


ALTRINCHAM 2702 "Grams: VORTEX, ALTRINCHAM. (Telex) 
TELEX 66-105 A/B ATLANTIC 
ALTCHM 


*Phone : 
C.M.12A 


| 
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SPEED REDUCTION 
IS NO PROBLEM 


SERIES 


SPUR REDUCTION 
MOTORISED 
GEAR UNITS 






| 
Motogear GM Series units are manu- 
factured in a range of 5 sizes, each | 
arranged for either single, double or | 
triple reduction, giving a total of 
34 standard | 
l 


ratios for each size. 


SERIES 


SPUR REDUCTION 
MOTORISED 
GEAR UNITS 


! 
This extremely versatile motorised 
gear unit has been specially devel- | 
oped to provide a compact and eco- | 
nomical drive suitable for fractional 
horsepower applications. | 











/ TEANSMISSION 


PROBLEMS 7 
Why not write or telephore 





THE MOTOR GEAR & ENGINEERING CO. LTD. 


ESSEX & CORONA WORKS - CHADWELL HEATH - ESSEX + Phone: Seven Kues 3456-7745 (10 Limes) 









! 
MANUFACTURERS OF SPUR AND 


WORM GEAR REDUCTION UNITS, 


GEARS AND UNIVERSAL JOINTS 
I 
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MADE TO MEASURE 


55 


The snail, most thought- 
fully, goes to some 
pains to reconcile his 
own needs with those 

of the conchologist. 

@ As home and protection, 
his shell must be tough, 
portable, and very much 
made to measure. At 
the same time, it must 
have just those qualities 
which—in due course— 
will delight the collector. 
@ Sheet steel from the 
City of Steel follows no 
less closely its intended 
purpose. Each order 

is treated as a separate 
assignment so that 

you, the manufacturer, 
get the particular kind of 
steel your product needs. 
® Steel, in fact, made to 
measure—fo your exact 


requirements. 


J « 


THE STEEL COMPANY OF WALES LIMITED 
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Buried 
alive, 
and all 
the better 


Bury walnuts in an airtight container, and they keep for long periods. 
Manufacturers of electrical components have long struggled with the problem of 
protecting delicate components against wide changes of temperature and humidity, 
especially where apparatus is used in the tropics. Buried in Araldite, electrical units 
are given mechanical protection and are perfectly insulated, so that they will with- 
stand conditions which must otherwise spell complete destruction. In addition to 
potting, Araldite is used by the electrical industry for casting, impregnating, sealing, 
bonding and dip-coating. It is almost certain that you can use these resins with 
advantage. You may gain immeasurably by writing for full details. 


ARALDITE epoxy resins 


Araldite is a registered trade name 


CIBA(A.R.L.) LIMITED - DUXFORD: CAMBRIDGE 


TELEPHONE: SAWSTON 2121 


sc enernecnegr pment sop Ni test UN, Sng mel Nine ls REET BE SDA 
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33 kV-LINE DIAGRAM 





\ 








TRY 


210 MVA : \ 


TRANSFORMERS 
WITH D.C.3 
TAP CHANGERS 


High Speed Resistor (7 71 
on-load Tap Ghanger 
Type D.G.3 


OUTSTANDING FEATURES 






\ WOOO 


@ High speed resistor transition tap @ Rated at 350 amps. winding 
changing gear suitable for 3 phase current for any tapping position. 
circuits having a system high voltage @ Access is from the front only. : 


of 37 kV r.m.s., on star or delta 
connected transformers. @ Guaranteed impulse strength. 

@ Arcing contacts will perform more 
than 200,000 operations at rating 
@ Absolute minimum maintenance equivalent to full load on a 1|O MVA 
required. transformer. 


@ (6 steps (17 positions) available. 


Write for this Brochure 





FERRANTI LTB. HoLLinwOOD-LANCASHIRE Tel: FAlisworth 2000 


London Office: KERN HOUSE - 36 KINGSWAY ° W.C.2. Tel: TEMple Bar 6666 





FT236/2 
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CROFTS 
HAVE 

BIG IDEAS 
ON GEARS! 


[85" diam. 37" face width. 5" CP 


We often find ourselves in this kind of company, 
because we specialise in heavy industrial gearing— 
Spur and Helical—Single and Double—for rolling mill 
equipment, steelworks plant, sugar and cement mill 
drives. 

We do, however, spend much of our time in lesser 
company, as large-scale manufacturers for all branches 
of industry. 

Our wide STOCK RANGE includes Spur and Mitre 
Gear Drives up to 70 h.p. and Bevel Gears up to 44 h.p. 
In addition, we produce Internal Gears, Racks and 
Pinions, Worms and Wheels, Spiral Bevels and 

Spiral Mitres. 

Customers’ blanks can also be cut, and gears 


manufactured to special order. 
Write for our handy illustrated pocket size catalogue, 


Publication 159, giving full details and tables. 


CROFTS (ENGINEERS) LIMITED 





ENGINEERS 


THORNBURY BRADFORD 3 YORKSHIRE Telephone : 65251 (20 lines) 
Telegrams : ‘‘Crofters Bradford Telex’’ Telex 51186 








BRANCHES AT : Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 


London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 


Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation. 
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Sound to the core 


Modern steel-founding is a blend of crafts- 
manship, art and technology, all of which 
are applied in the Osborn foundries to 
produce castings ranging from a few pounds 
to several tons in weight. 


Castings in carbon and alloy steels are 
manufactured for many industries, including 
General Engineering, Mining, Quarrying, 
Oil Refining, Dredging, Chemical and 
Electrical Engineering. The Company’s 
reputation as steelmakers ensures that 
only the finest steels are used for these 
castings, which are sound throughout and 
of the ultimate standard of quality. 





Osborn castings are used in this Hayward Tyler 
Byron Jackson six-stage ‘Multiplex’ pump., Inset 
illustrates core used for casting the upperghalf of 
casing. 















FINE STEELMAKERS e STEELFOUNDERS ec ENGINEERS’ TOOLMAKERS 





oAMUEL O39 OF Re 2 
LY ODE Week Ss 
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=< DISTINGTON 


~ 


m HEAVY 


SX CASTINGS 


One of the largest foundries in the world 
is operated by Distington Engineering 
Company, which specialises in 
the production of heavy castings In 


hematite, grey and special irons. 


DISTINGTON ENGINEERING 
COMPANY LIMITED 
Workington, Cumberland 





[OETINGTON 
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"ENGLISH ELECTRIC 


The hot reversing aluminium mill at the 
Dolgarrog Works of Aluminium Corporation 
Limited, is the first of its type in Great 
Britain. Ingots are fed to the work rolls on the 
main stand situated in the centre of the mill 
and, after rolling, are delivered as aluminium 
sheet from one end, or hot strip coiled direct 
on to a drum coiler at 350 feet per minute, 


from the other end. 


The main drive is an ‘ENGLISH ELECTRIC’ 
850 h.p. (r.m.s.) 150/300 r.p.m. motor and, in 


addition, the Company manufactured and 


supplied all the associated control gear and 


auxiliary drives throughout the mill. 


THE ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, 


Metal Industries Division, Stafford 
BRADFORD ‘ LIVERPOOL ‘ ACCRINGTON 


WORKS: STAFFORD 


61 


W.C,2 
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Sealed for 
Longe: 


hike. os 





MERCER 


RETAINING SEALS 


Of all metal construction and 
resistant to grit, dust, radio | smm overall 
activity or high temperatures thickness. 
Mercer Nii grease and oil English and 
seals are used by Europe's lead- metric sizes. 
ing manufacturers for all types 

of bearings. 


THOMAS MERCER LIMITED 
of St. Albans, Hertfordshire. ~ 


he 
Telephone ST. ALBANS rs 


$5313 


Only 3mm to | 











CUT THATS 
WASTE! | 






AND MONEY 
WITH 


CURNON’S 


STEAM FLOW 
METERS & INDICATORS 








Wa cut 
~ | YOUR 
COSTS 
IN 
THESE 
Saiz DAYS 
OF 
COMPETITION 
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FOR WATER, STEAM & AIR | 
SEND FOR FULLY ILLUSTRATED PAMPHLET 


Be 
Geen ENGINEERING CO. 
CLAUDE ROAD WORKS 


MANCHESTER 12. Tel.: CHORLTON 3885 











LIILOS GREASE | 


Made by James Neill .&.Co, (Sheffield) Ltd., and 


8 July 19690 ENGINEERING 


This mark is 
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of quality & value 
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UNITED FILT 
WATER TREATMENT SPECIALISTS—LONDON, S.W.I15. 


Water 
Treatment 


e 
FILTRATION 
CLARIFICATION 
SOFTENING 


BOILER FEED 
CONDITIONING, Etc. 












. ese ap. 


ERS & ENGINEERING LTD. 








Phone: PUTney 4441 


Telegrams: Unifilters, Put. London 





obtainable from all tool distributors. 
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N O WA | TI N G with an I.C.I. Degreasing Plant. 


When you use an I.C.1. Dregreasing Plant for cleaning metal 


there’s no waiting—the job’s done quickly and efficiently. 
1.C.1. manufactures a wide range of plants, 

including some that are totally enclosed and fully automatic— 
and work at the press of a button! 

For literature and information write to: 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.1 








Avoid Bearing Breakdowns Use 


‘AUCHTERLONIE’ 


PLUMMER BLOCKS and FLANGE UNITS 


permanently sealed and lubricated for trouble-free heavy- 
duty service. 





The “Auchterlonie” M.A.C. Plummer 
Block is fitted with double-row self- 


aligning adapter ball bearings 





This “ Auchterlonie” M.A.C. Flange 
Unit is a noteworthy advance in design. 
It is easily mounted, completely sealed 
to retain lubricant and exclude dust, 
and incorporates standard double-row, 
self-aligning ball bzarings. 


A COMPLETE RANGE OF BALL AND ROLLER BEARINGS, BLOCKS AND FLANGES, 





The “Auchterlonie’” WEB Pattern 
Plummer Block has standard double- 
row self-aligning ball bearings and is 
fitted with either Cork sealing washers 
or synthetic Rubber oil seals. 





The new “ Auchterlonie” S.P. Plum- 
mer Block fitted with standard double- 
row, self-aligning ball bearings and 
special oil-retaining, dirt-excluding 
seals. Its unique design obviates dis- 
mantling before fitting. 


FOR IMMEDIATE DELIVERY AT COMPETITIVE PRICES AL'VAYS IN STOCK 


Write for Transmission Catalogue T.3 to: 


CHAS. AUCHTERLONIE & COMPANY LIMITED 


32, STATION RD., NEW SOUTHGATE, LONDON, N.11. 
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You can't gauge acamel,..3 



























PRA EEE STEREO 


»«« by its hump—or from 
the expression on its face 
for that matter. 

But one glance at a 

P & G pressure gauge 
reveals an instrument 
of quality, made by 
craftsmen to ensure 
accuracy and depend- 
ability for a very long 
time. This is no mirage— 
see one for yourself. 


The range of P & G pressure 
gauges includes many 
different types to suit most 
applications—vacuum, 
combined, altitude, electric 
contact, differential, 

critical, duplex diaphragm, 
capsule, etc. 


Write for publication No. 86 





TUDOR WORKS - 
SMETHWICK - 


WINDMILL LANE 
BIRMINGHAM 


Tel - ENTerprise 6222/7! 37? 
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LESS-DIFFICULT 





trouble-free 
bunker 
discharge 


The primitive, inefficient method 
commonly used for clearing material 
which sticks in a storage bunker is by 





installation of an 
external vibrator to a steel hopper. 


DIFFICULT 


the hopper. This is a form of low fre- 
quency, uncontrolled vibration. When 
vibration is applied at the correct 
frequency, the correct amplitude and the 
correct point of application, almost any 
material can be satisfactorily  dis- 
charged. 

SINEX has the expcrience with a wide 


hopper designs to recommend how vibra- 
tion should be applied effectively to solve 
your particular problem. 

The three examples illustrated show three 
different combinations which are typical 
of many applications, but even these, 
whilst using the same type of unit, can 
only be effective if the types of unit them- 
selves are placed in the correct position 
and have the correct frequencies and 
amplitudes of vibration, to suit the 
characteristics of the material to be 
discharged. 

It would pay you, therefore, to make use 
of our experience and to consult us on 
your particular problem. 

Send for relevant details and information 
sheet. 





vibrating reed 
for application where 
external vibration is impractical 
due to structural or other difficulties 
and if the bunker is made of concrete. 


EXTRA-DIFFICULT 


ELIMINATE TIS 
WASTEFUL METHOD 


\ eee 
FREQUENCY UNCERTAIN ™ 


‘/ 
. vy} PLUS DAMAGE TO HOPPER 
»& A 


AMPLITUDE UNCERTAIN 











combination of 
internal and external 
bunker vibration. Where the 
external vibrator is timed for 
‘on and off’, the vibration frequency, 
on slowing down, goes through the 
natural resonance of the bunker, 
irrespective of load material contained. 


RESULTS UNCERTAIN 


These are som: of the many materials which we have handled satisfactorily 
and ensured trouble-free bunker discharge: Pulverised and small coal, iron 
ore, coke, lime, flour, grain, grist, foundry sand, soda ash, cullet, sand, gravel, 
granite chips and all road stone materials. 


Burka deaverce Lyijomane 





SINEX ENGINEERING COMPANY LIMITED 


Central Way, North Feltham Trading Estate, Feltham, Middlesex. 
Telephone: Feltham 5081 (5 lines) Telegrams : Sinexvibro Feltham. 


ASSOCIATED COMPANIES IN PARIS BRUSSELS AND ZURICH. 


applying a sledge hammer to the side of 


variety of materials and a wide range of 
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for 
saving 
and safetys 
sake 
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When SAFETY vies with ECONOMY 
in your choice of flooring . . . specify 
ALAFLOR. Its durability and remark- 
able resistance to corrosion, coupled 
with non-skid, anti-spark properties, 
provide safety every foot of the way. 
Tough, rigid and light, ALAFLOR 
is the safest flooring proposition 


for people requiring permancat 
Ph h b issi f Scottish Malt Distillers Ltd.. who hav: 
economy. used ALAFLOR extensively in their GLENKINCHIE distillery. 


TAKE A WISE STEP... 
FIT ALAFLOR 


ARCHIBALD LOW & SONS LTD. 
KIRKINTILLOCH, SCOTLAND 596 


HOME AND OVERSEAS SALES OFFICE, 143 SLOANE STREET, LONDON S.W.1. TELEPHONE SLOane 6178 


! 
: ee eee 





8 July 1960 ENGINEERING 


A range 

of engines 
for all 
requirements 








Mercedes-Benz Diesel engines have the same characteristics which distinguish all 
Daimler-Benz products: high performance, economy, sturdy construction and long life. 
The wide range of Diesels produced by Daimler-Benz consists of 34 engines ranging 
from 20 to over thousand PS. There is a Mercedes-Benz Diesel engine for almost 
every power requirement in industry and commerce: be it for fork-lift trucks, cranes 
or excavators, generators for emergency or main power supply, compressors, 
pumps, or to supply highly mobile power to drive all sorts of machinery and tools. 


Types and 
Performance 
Data 


cylinders 
Arrangement 
Output PS 
Speedrange 
R.P.M. 
displacement 


No. of 


Type 





ea = 
M 203 B 
M 2048 
OM 636 
312 
321 
315 
326 
851 
861 
852 
862 
853 
863 
854 
864 


PF FwWWNNH |= |= DM HOH O BAB nh WwW DW 
PMT TC NNDHND HD HHHDGHDHADRHGRHZGHA DH 


846 Ab 
846 Ad 
846 

B 
836 Bb 
836 Db W 
820 B 
820 Bb 
820 Db 
837 A 
837 Aa 
835 Ab 
835 Bb W 
839 Ab 
839 Bb Y 
SI8BY VY 
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MERCEDES-BENZ DIESE L 
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HORIZONTAL 
THREE 
THROW 


for 
PIPE LINE, GENERAL 
and 
SPECIAL SERVICE 
with 
OIL or WATER 





Discharge pressures up to 3,000 p.s.i. 
Wide range of sizes and capacities. Totally 
enclosed dustproof crankcase, all moving 
parts running in oil. Shafts run in roller 
type bearings. Forged Steel pump blocks. 
Wing guided mitre type Valves of stainless 
steel, or bronze for Corrosive Service. 





'D)awson & 
D) ownie Ltd 


ELGIN WORKS, CLYDEBANK, SCOTLAND 
Telephone: Clydebank 2271/2/3 
Telegrams: ‘“*PUMPS” Clydebank 














ADVANCED ENGINEERING TRAINING 





The College of Aeronautics 
offers courses at post-graduate level in 


AERONAUTICAL SCIENCE AND TECHNOLOGY 
FLUID MECHANICS 
THE PHYSICS AND MECHANICS OF STRUCTURAL MATERIALS 


CONTROL ENGINEERING 
(Process Control and Flight) 


HIGH PRECISION ENGINEERING 
OPERATIONAL RESEARCH GUIDED MISSILES 


Candidates for admission should be university 
graduates in engineering, science or mathematics 
or have attained that standard of education 
through engineering training and experience. The 
successful completion of a course leads to the 
award of the College Diploma. 

Information from the Warden 


The College of Aeronautics, Cranfield, Bletchley, Bucks. 


The Advanced School 
of Automobile Engineering 
offers courses at post-graduate level in 


AUTOMOBILE ENGINEERING 


Information can be obtained from the Administrator 


The Advanced School of Automobile Engineering, 
Cranfield, Bletchley, Bucks. 











eee: Le ye 
Looking In the 
right direction 








@ 
— srPRinNGes 


F. S$. RATCLIFFE (ROCHDALE) LTD., 
Crawford Spring Works, Norman Road, Rochdale 
Phone : Rochdale 40415 "Grams: Recoil, Rochdale 
Telex No: 63178 CW5968/ 
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THE EMPIRE RUBBER SELF-CONFORMING GROMMET 


...is the solution to many an engineering problem 


PAT. APP. No. 5255/59 





THE NEW BLIND GROMMET 


A useful feature of this 
cable grommet is that 
by reason of the designed 
taper of the cable entry 
and the flexibility of the 
web, a considerable 
angle of cable entry and 
a variety of cable size, 
are possible. This avoids 
necessity for special 
grommets with angled 
bores. 


Note how when 
sprung into 
position the 
grommet provides 
FREE a perfect seal by 
THE NEW DESIGNED GROMMET its own permanent 
gst pressures. The 
angled groove also 
creates a tight 
pressure hold on 
the metal plate. 








In the conventional grommet, 
only one thickness of plate 
and only one size of cable 
can be accommodated. No 
effective seal is afforded by 
the parallel groove. 





FIRST SEAL 





FREE 























This new development in grommets is now being produced in a range of sizes 
These new grommets will solve your sealing problem 


Enquire for catalogue and detailed particulars. 
EMPIRE RUBBER COMPANY, DUNSTABLE, BEDFORDSHIRE, ENGLAND RB 103 


Six Prominent features : 


High Efficiency, Over 80° 


THE FRASER ee: 4 . . Rapid Steam Raising 
“ AS . Natural Water Circulation 
i . Large Combustion Chamber 
WATER-TUBE STEAM BOILER 4 ae fae _ Ample Cleaning Accent 
i : S Maintenance Costs very low 


IS UNSURPASSED » | | i ae 
FOR VERSATILITY let al rRasen & FRASER LTD 


Telephone: ADVance 3266 (4 lines) 


Telegrams Pressure Phone London 












This buffer hopper (10 feet dia. by 57 feet high, weight 10 tons) is one of 
many storage tanks and pressure vessels which BOOTH fabricate for well 
known companies. If you want any welding doing well, get it done by 
BOOTH. They have the knowledge, the experience, and the facilities. 





buffer hopper for BROWN & POLSON 
LIMITED 


)OHN BOOTH & SONS (BOLTON) LTD., HULTON STEELWORKS, BOLTON. Te/: Bolton 1195. London 26 Victoria Street, Westminster, S.W.1. Tel: ABBey 716 


ch ehhh mtn Maa 
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WHY IS’-A BUBBLE....: 





“Maximum volume for a given surface” says the bright schoolboy. 
“Lowest stored energy in the skin for a given internal pressure” says 
the engineer. The point being that it is the shape which any vessel, 
subjected to internal pressure, is trying to become. If you insist on 
any other shape you have to pay for it—in thicker walls, amongst 
other things. 

By making the COs circulator casings for an atomic power station 
and the bends in the COs pipework spherical, we halved the plate 
thicknesses. And, as always when you hit the right solution, a lot of 
other things fell into line. Look at the drawing: every weld is circular, 
can be made by machine and can be easily and completely X-rayed. 
Every edge can be prepared for welding by machining or automatic 
flame cutting on a manipulator. 

Fundamentally, good engineering design is just this noticing the 
obvious (not as easy as it sounds); this questioning; this thinking, 
not in cliches, not in terms of what is usually, or has always, been 
done, but about the way things behave; the ringing of every idea 
against the bedrock of physical laws. 

This is what we have to offer at R.W. 





RICHARDSONS, WESTGARTH & CO. LTD. 


Wallsend, Northumberland and at 58 Victoria Street, London, S.W.1. 


The controlling Company of the RICHARDSONS WESTGARTH GROUP, co-ordinating the activities of :— 


THE NORTH EASTERN MARINE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
PARSONS MARINE TURBINE CO. LTD. THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 
GEORGE CLARK (SUNDERLAND) LTD. RICHARDSONS WESTGARTH ATOMIC LTD. 


RICHARDSONS WESTGARTH, INC. 


ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD. RW ae 
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machine 


Use Off-Peak 
Tariffs and 


| 


tool 
cut the cost of | 


Heating with 





exhibition : 
see 


the 


CUT FUEL COSTS. Nightstor Heaters store heat by night— 

taking advantage of the cheaper off-peak tariffs available 

from all Electricity Boards—and dissipate heat by day. 

Separate thermostatic control ensures that the heaters use 

only the minimum current necessary to provide a comfort- 

able temperature throughout the following day from first 

thing in the morning. Thus Nightstor Heaters are not only four 
efficient and clean, they represent maximum economy. 


CUT CAPITAL COSTS. Simple and inexpensive to install, 
without alteration to structures or fittings. Nightstor 
Heaters are compact units which can be safely placed right 
up against the wall. Thus using the minimum of floor space. 


CUT MAINTENANCE COSTS. Controlled automatically, special 


Nightstor Heaters once installed need no maintenance or 
attention. 





ightstor is a @eacn Sam product numbers 


(Not available for domestic use) 





The G.E.C. specialises in industrial heating and 
manufactures every type of appliance. 
Make use of our free advisory service without obligation. 


of 


THE GENERAL ELECTRIC COMPANY LIMITED, MAGNET HOUSE, KINGSWAY, LONDON WC2 


‘Engineering’ 





JOHN FRASER & SON LTD. 


FERRY STREET, MILLWALL, LONDON, E.14 










) sis 


Makers of June 17 


PRESSURE June 24 
VESSELS | 
; July 1 


IMPREGNATORS and 


July 8 
VULCANIZERS 


Telephone : EAST 1185 Telegrams : PRESVESALS, PHONE LONDON 
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maximum air flow-lowest pressure drop 
positive air seal — one hand operation 


+” 3" +" sizes b.s.p. male and female connections 











General Machine Castings made to customers’ Patterns. Low Prices for Planing, Boring, Turning, Screweutting 
Send your enquiries to:— 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


New Bond Street, Halifax. Telephone : {lalifax 421 718° Telegrams : ** Gears” 


a 





















INSTANTAIR 


couplings 


THERMIC EQUIPMENT. & ENGINEERING CO LTD 
B.E.N. PATENTS LTD. (Division of Broom & Wade Ltd.) SALMON STREET. PRESTON 


Dept. C6. HIGH WYCOMBE, BUCKS. 
the symbol of quality 








the new P. & O. liner 
s. ““ CANBERRA”’ 


being built by Harland & Wolff 


Limited, Belfast 


is fitted with 68 tons of 
‘*KUNIFER 30”’ 
condenser tubes 


manufactured by 


YORKSHIRE IMPERIAL METALS LIMITED 





YORKSHIRE 
IMPERIAL 


HEAD OFFICE —P.O. BOX 166, LEEDS 


TELEPHONE: LEEDS 7-2222 
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ENGINEERING ACHIEVEMENT ON MERSEYSIDE 





The Birkenhead entrance to the famous Mersey Tunnel is only a few yards from 
AABACAS . . . makers of world renowned All-British Cranes and Hoists. 


AABACAS ENGINEERING CO. LTD. 


Head Office & Works: GRANGE RD., BIRKENHEAD ~- Telephone: BIRKENHEAD 4747/8/9 
London Office: ST. MARTIN’S HOUSE, 29, LUDGATE HILL, LONDON, E.C.4 - Telephone: CiTy 7831/2 


TECHNICAL REPRESENTATIVES 


Send now for new Aabacas Catalogue to Service and Sales Dept. 











ge? 
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Depicted above is a No. 1653 Torrington Slab 
Milling Machine for overhauling non-ferrous 
strip up to 30 in. wide and 2 in. thick, milling 
one face at a time. 

The cutting speeds are variable up to 45 ft./ 
minute dependent on the material and general 
requirements. 





W.H. A. ROB 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS, HALLDEN 
GUILLOTINE AND ROTARY FLYING SHEAR MACHINES, AND TORRINGTON METAL WORKING MACHINERY WT. 243 R 





Spark 
pareloualiayiare 
faster 
simpler 
Ake) as, 
croreyatelaniiercl 


than ever! 


The GKN Spark Machine is faster, more accurate, more versatile 


The Gkn Spark Machine (Models B1 and B2) gives higher cutting rates, greater ac- 
curacy, and—on the B2 machine—a wider range of surface finishes than ever before. 


It has all these outstanding features 


These are some of the outstanding features of the GkN Spark Machine Models 


Bi and Ba: 
A co-ordinate slide movement for rapid electrode positioning; an accurate depth 
stop ; a dial gauge to show forward movement ; an alternative work-table for 


extra paraffin depth. 
It is compact and economical 
The Gkn Spark Machine is well-made, sturdy and compact. All parts of it — 


work head, electrical equipment and paraffin system—are mounted in the same 
cabinet. Yet with all these advantages, installation and running costs are low. 


You should know more about it 


Whether you are engaged in forging, wire-drawing or press-tool making, the GKN 
Spark Machine is something you should know about. 
Write to our Sales Agents for the new brochure on the GK.N Spark Machine. 


Manufactured 6; iii 
WELSH METAL INDUSTRIES LTD., Caerphilly, Glamorganshire (ena) 


Sales Agents U.K 
M. C. Layton Limited, Abbey Wharf Mount Pleasant, Alperton, Wembley, Middx 


Rudkin & Riley Limited, Cyprus Road, Aylestone, Leicester 
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GHKEN 


Spark 
machine 


DESIGNED BY THE 
GKN GROUP RESEARCH 
LABORATORY 
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The 
perfect 
joint 
compound 
for 

all 
screwed 


pipe 





Ss DYSON 
~ | TRAILERS 









SMALL DIAMETER 
COPPER TUBE 
SOFT IN 25 FT. COILS 
HALF HARD IN LENGTHS 














ve (se joints 
THE BEST OF. HAUL | also for: Vee-Reg Valves 
INVESTMENTS Velan Steam Traps 
and all pipe-line accessories 
Write to = 
R.A. DYSON & CO., LTD ||| The British Steam Specialties 
mi LIMITED 

















ex NYLON TUBE L. Ler 


IN 50 FT. COILS 

se MALLEABLE FITTINGS (CRANE) | 

x VALVES (CAST IRON & BRONZE) | CO M PRESSOR S 
se WROUGHT FITTINGS for 

se FLANGES 

se COPPER FITTINGS HIGH PRESSURES 
se “ENOTS” PNEUMATICS 

x FABRICATED PIPE WORK | and 


TMU LATELY sreciat cases 


I5 RUPERT ST. BRISTOL I. Tet. 27594 PBx 
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LIMITED - DARTFORD 
KENT ENGLAND 
DARTFORD 3248 
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"| TUBE PLATE DRILLING MACHINES | 


CAPACITY TO SUIT ANY SIZE OF PLATE. 
MULTI-SPINDLE DETACHABLE HEADS. 
CENTRES ARRANGED TO SUIT THE HOLE 
PATTERN. 

SPEED AND FEED CHANGES BY LEVERS. 
NO PICK-OFF GEARS. 

HIGH REAMING FEED RATES. 


ROLLER SLIDES. 

RECIRCULATING BALL THREAD LEAD 
SCREWS. 

a ACCURATE PUNCHED TAPE CONTROLLED 

A) POSITIONING EQUIPMENT. HAND AND 

ry / | AUTOMATIC SETTING. 

t 





oo 0°80 ° o000 
° eo C000 Cood 
° ° 


oo 











+ > Ob bt 


| & 


/ SPECIAL MACHINE TOOLS | 


/ designed and made to meet individual requirements up to 
150 tons 


TRAVELLING COLUMN MILLING AND BORING 
00° MACHINES FINE BORING MACHINES. 


08 0 °o LATHES, MILLS, GRINDERS, BORERS, 
“es SPECIAL 


. 2 PLANERS, PLANO-MILLS, BROACHING 
\ CONDENSER Ri. 
~ BOILER DL ATES 08 
ie HEAT EXCHANGER 3 


MACHINES, DRILLING MACHINES 
3, ‘ 
AUTOMATICALLY DRILLED BY PROGRAMMED CONTROL sees J . L . J A M E SO N LTD 











AND UNIT HEADS. 
ie ENGINEERS 

ce ne ant HEAD OFFICE: WEST STREET WORKS 
PLEASE SEND DRAWINGS OF YOUR PLATES TO US EWELL SURREY 


Telephone: EWELL 4747 
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lent GLARS 


To ensure minimum friction and noiseless running, 
the choice of material for non-metallic gears is of great 
importance; such gears must have hard, smooth- 
wearing surfaces, and must possess great strength, 
elasticity, and shock-absorbing powers. Fabroil gears 
possess these qualities to a pre-eminent degree; and are 
a to gears of raw-hide, paper and other 
materials. 


SEND FOR CATALOGUE & PRICE LISTS 


ODONTIC WORKS, STALYBRIDGE 


Telephone STALYBRIDGE 3232/3 
TD Telegrams ““ODONTIC” STALYBRIDGE 


RENT PITT PATE IERS 
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Solve your Lower transmniestion poroblem 


with the 
IT = erage duri e 
<< amazing 


ELIMINATES 
Starting shock and snatch 


PREVENTS 
Overloading electric motors and 
burning them out. 
Breakage of fragile materials 


due to sudden starting shock. 
Damage due to overload. p RY F L U i D 


INCREASES 


aCe CENTRIFUGAL 


Inching and rapid reversal. 


gg: ee of high starting C0 UJ p L 7 | G 


torque motors. 


RELIEVES 
The rnotor of load. 


For technical~- information. 
and assistance write to... [iRQwewar 


POWDER COUPLINGS LTD., 


BU tt 2 ee Se ey ec: &: 0) 5 1 0 
Telephone . LEEDS 20936 & 3147!/7 
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COMPLETE INSTALLATION 


With a background of almost fifty years’ experience in this field, A.E.I. Heavy Plant 
Division is equipped to undertake contracts for every kind of centrifugal compressing 
plant, with any form of drive and with all necessary ancillaries. Complete 
equipment is assembled and tested in one factory. Prices are competitive, 


ie 
and deliveries are favourable. 
(EI) COMPRESSORS, BLOWERS, BOOSTERS, 
EXHAUSTERS, SUPERCHARGERS. 
_— — —T 
~ a : oe 

























































Publication G12131 will be sent on request. 
For information on any compressing plant problems telephone 
RUGBY 2121 Ext. 363 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY, ENGLAND 
A5344 
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SWITCHGEAR 
in the service 
of Industry 


Type K Industrial Switchgear 


Adaptable medium-voltage oil circuit- 
breakers for use as independent units or 
assembled to form a complete switchboard. 
Unit construction facilitates extensions. 
Ratings: Up to 660V and 1,200 amp. 





Type MC Distribution Switchboards 


Easily installed and readily extended. Unit 
construction of the busbar chambers made 
to suit the various sizes of fuse-switch. 
Ratings: Up to 500 amp. 


This picture shows an AEI switch and distribution board for industrial use, combining Types K 
and MC switchgear. Robust, versatile Type K units can be lined up easily with larger or smaller 


units. Type MC switchboards can be extended on site from stock components, without any limit 


to the number of circuits. 


For further details of both types of switchgear, write to AEI Switchgear Division, Higher Openshaw, 


Manchester 1], or to your local AEI Office. 


Switchgear Division 


Associated Electrical Industries Limited 


Higher Openshaw, Manchester - Trafford Park, 
Manchester - Willesden, London 





